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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to vii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). | 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 


T5 


T6 


T8 


T9 

T10 
T11 
T12 
T13 
T15 


T16 
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Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons 

Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Muller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers 

Plumbicon camera tubes and accessories 
Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 

Image intensifiers and infrared detectors 
Dry reed switches 


Monochrome tubes and deflection units : 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 

S1 Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b __—* Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b —_— High-voltage and switching power transistors 

$5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b _—— Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

$10 Wideband transistors and wideband hybrid IC modules 

S11 + Microwave transistors 

S12 Surface acoustic wave devices 


$13 Semiconductor sensors 


S14 Liquid Crystal Displays 
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IC02a/b 
IC03 
IC04 
ICOSN 
ICO6N 
ICO8 


ICO9ON 
1C10 


IC11N 


Supplement 
to IC11N 


IC12 
IC13 


C14 
C15 
IC16 
1C17 
IC18 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


_ The purple series of handbooks comprises: 


1001 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for telephony 
Bipolar, MOS 


HE4000B logic ial 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families , 


TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


1°C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microcontrollers and peripherals 
Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


published 1986 


published 1986 


published 1986 
published 1986 
published 1984 
published ‘age 
published 1986 


published 1986 


new issue 1987 


published 1985 
published 1986 


not yet issued 


new issue 1987 


new issue 1987 


published 1986 


published 1986 
not yet issued 


new issue 1987 


COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: — 


c2 
C3 
C4 
C5 
C6 
C7 
C8 
c9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C22 


Television tuners, coaxial aerial input assemblies 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 
Ferroxcube for power, audio/video and accelerators 
Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 

Varistors, thermistors and sensors 
Potentiometers, encoders and switches 

Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors — 

Permanent magnet materials 

Stepping motors and associated electronics 

Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 
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WIDEBAND TRANSISTORS AND 
WIDEBAND HYBRID IC MODULES 
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This table shows the most preferred types of n-p-n transistors and their complements for wideband applications. It shows the types in sequence of 


linear output voltage capability in each type of envelope. The values of Vo, 1TO and PL1 are only given as a typical reference. 
For detailed Intormanion ee relevant data sheet. . 


} Wideband transistors (f7 =\5 GHz) 


_VceE (V) 10 8 10 10 10 15 15 18 
| pom itowam ||? | se S| TCC «| S|? S| 
[fe [artes ferts | || | Od 
[Te [| [-__Tarest [rc2a arc | | ‘| + 

[fe |_| [eros [eraza [aroxam| | | | 


* Typical output voltage at djp, = —60 dB (DIN45004B, par. 6.3: 3-tone). 
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Wideband transistors | | | SELECTION GUIDE. 


Wideband transistors (f7 = 7,5 GHz) 


BF G65 
a 
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CATV amplifier modules 


type frequency range | power gain (dB) | application 
number MHz at f = 50 MHz 

BG Y61 13,0 + 0,5 

BGY65 18,5+0,5 ie 
BGY67 5 - 200 220+05 reverse amplifiers 
BGY67A 24,0+0,5 

BGY50 m preamplifier 
BGY51 anon post amplifier 
BGY52 4 preamplifier 
BGY53 eeu post amplifier 
BGY54 preamplifier 
BGY55 one post amplifier 
BGY56 5 preamplifier 
BGY57 46/02 0,6 post amplifier 
BGY58 33,0 + 1,0 line extender 
BGY58A 34,0 + 1,0 line extender 
BGY59 38,5 + 1,0 line extender 
BGY60 33,5 + 1,0 

BGD102 18,5+0,5 power doubler 
BGD104 20,0 + 0,5 amplifiers 
BGD102E 18,5 +0,5 power doubler 
BGD104E 20,0 + 0,5 amplifiers 
BGY70 preamplifier 
BGY71 12.5704 | cost amplifier 
BGY74 preamplifier 
BGY75 Wagner post amplifier 
BGY78 34,0 + 1,0 line extender 
BGY84 i preamplifier 
BGY85 OE? post amplifier 
BGY84A preamplifier 
BGY85A 18,420,4  | cost amplifier 
BGY86 preamplifier 
BGY87 Men post amplifier 
BGY88 34,5+ 1,0 line extender 


BGD502 
BGD504 


BGY584A 

BGYss5sA| 70-550 
BGY586 

BGY587 Toe 


18,5 + 0,5 
20,0 + 0,5 


BG X885 40 - 860 17,0+0,5 40 - 860 MHz amplifier 595 


interstage amplifier (2 x 17 dB) 


preamplifier 
post amplifier 
preamplifier 
post amplifier 
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631 
635 
639 
643 
599 
599 
603 
603 
607 
607 
611 
611 
615 
619 
623 


627 


583 
583 


587 
587 
647 
647 
651 
651 
655 
659 
659 
663 
663 
667 

| 667 
671 


675 
675 
679 
679 


power doubler 591 
power. doubler 591 


All modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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SELECTION GUIDE 


Hybrid ICs for wideband amplifier 


12 V supply voltage 
Vo(rms) (dBuV) 
gain —60dB IMD noise max. VSWR supply | page 
type stages (dB) (note 1) figure typ. values current 
min. values (dB) (note 2) (mA) 
input output 
low OM345 1 12 97 5,5 2,0 1,4 11,5 733 
medium OM350 2 18 98 6,0 1 1,9 18 739 
medium OM360 3 23 105 7,0 1,3 1,5 55 745 
output OM361 3 28 105 6,0 1,5 1,7 50 751 
high OM370 3 28 111 7,0 2,3 1,9 105 757 
output 
24 V supply voltage 
Vo(rms) (dBuV) 
gain —60dB IMD noise max. VSWR supply | page 
type stages (dB) (note 1) figure typ. values current 
min. values (dB) (note 2) (mA) 
input output 
OM320 2 15,5 92 55 2,2 2,5 33 687 
low 
OM321 2 15,5 98 6,0 2,5 2,0 33 693 
output 
OM335 3 27 98 55 1,9 3,2 35 711 
OM322 2 15 103 7,0 1,7 1,7 60 699 
medium 
sae OM336 3 22 105 7,0 1,4 1,6 65 717 
O 
we" QM339.—si ssi 105 60 15 15 66 729 
high OM323* 2 15 112 90 1,9 2,3 100 705 
output OM337* 3 26 113 98 2,3 1,8 115 721 


* Also available in A-version for external coil and output capacitor. 


Notes 


1. Measured at —60 dB intermodulation distortion to DIN45004, par. 6.3: 3-tone, f = 470 MHz. 
2. The typical maximum VSWR occurring in the frequency range 40-860 MHz, for a sample connected 
to a 75 QQ line. 
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RATINGS CHARACTERISTICS (typical values unless otherwise specified) S m 
t n-p-n * ** or < = 
ype - envelope VcEO Ic Prot | fT F at f Gum at f Vo* PL ITO lc VCE page mi 
number | mA mW _ | GHz|dB MHz | dB MHz |mV dBm dBm mA V < = 
iT]. 
BF689K | n~ | TO-92 15 25 360 |1,8 |3,0 200 | 16 200 | — - _ —- — | 59 UU 
BF763 n TO-92 15 25 500 |1,8 |5,0 800 | — — — - - — | 61 
BFG23 p SOT-103 | 12 35 180 |5,0 |3,7 800 | 14,5 800 | 400 16 35 30 £8 | 63 
BFG32 p SOT-1038 | 15 75 700 |4,5 |4,3 800 | 13,5 800 | 500 18 37 70 10 | 69 
BFG34 n SOT-103 | 18 150 1000 |3,7 /|2,3 800 | 14,5 800 | 750 22 41 90 10 | 75 
BFG51 p SOT-103 | 15 25 180 |5,0 |3,4 800 | 16,5 800 | 150 7 26 14 10 | 81 
BFG65 n SOT-103 | 10 50 300 |7,5 |3,0 2000 | 10,5 2000 | — _ = =, te 200 
BFG67 n SOT-143 | 10 50 300 |7,5 |3,0 2000 | 10 2000 | — = = —- — |97 = 
BFG90A | n SOT-103 | 15 25 £180 |5,0 |2,4 800 | 19 800 | 150 8 27 14 10 | 101 o. 
BFG91A | n SOT-103 | 12 35 300 |60 |2,3. 800 | 17,5 800 | 425 17 36 30 #8 | 111 S 
a. 
BFG92A | n SOT-143 | 15 25 300 [5,0 |18 800 | 95 2000 | — me = a oe «121 ¢ 
BFG93A | n SOT-143 | 12 35 300 /60 /1,6 800 | 9 2000 | — _ _ —~ — | 125 a. 
BFG96 n SOT-103 | 15 150 700 {5,0 |3,7 800 | 15 800 | 700 21 40 70 10 | 129 a 
BFG195 | n SOT-103 | 10 100 500 |7,5 | 1,9 g00 | 11 2000 | — "= = —~ — | 139 a 
BFP90A | n SOT-173 | 15 30 250 {5,0 |2,4 800 | 19,5 800 |150 8 27 14 «10 | 141 
BFP91A | n SOT-173 | 12 50 350 {60 {2,3 800 | 18,5 800 | 425 17 36 30 #8 | 151 
BFP96 n SOT-173 | 15 100 500 /|5,0 |2,5 800 | 15 800 | 700 21 40 70 10 | 157 
BFQ17 n SOT-89 25 150 1000 /1,2 |— — 6,5 800 | — ss _ — <<. '| 163 
BFQ18A | n SOT-89 15 150 1000 {36 |- _ = “ 700 (21 40 80 10 | 167 
BFQ19 n SOT-89 15 75 500 !50 | - _ 7,5 800 1500 18 37 50 10 |! 171 


* Typical reference value at djm = —60 dB. 
Typical reference values. 
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* Typical reference value at dip, = —60 dB. 


** Typical reference values. 


RATINGS CHARACTERISTICS (typical values unless otherwise specified) = 
rom 

| n-p-n @ 

type a envelope VCEO Ic Prot fT F at f GUM at. f Vo* PL1** ITO** Ic Vee page s 

number | 1 no ov mA mW_ | GHz | dB MHz | dB MHz| mV dBm dBm mA V mi 
o® 
| 

BFQ22S n TO-72 12 35 150 | 5,0 | 1,9 500 16 500 | 300 14 33 30 5 | 175 a 

BFQ23 p SOT-37 12 35 180 | 5,0 | 2,4 500 16,5 500 | 300 14 33 30 5 | 179 8 

BFQ23C | p SOT-173 12 50 350 | 5,0 | 3,7 800 15 800 | 400 16 35 30 8 | 187 

BFQ24 p TO-72 12 35 150 | 5,0 | 2,4 500 15 500 | 300 14 33 30 5 | 195 

BFQ32 p SOT-37 15 75 500 | 4,2 | 38 500 14 500 | 500 18 37 50 10 | 199 

BFQ32C | p SOT-173 15 100 500 | 4,5 | 4,3 800 13 800 | 500 19 38 70 =10 |} 203 

BFQ32M | p TO-72 15 75 250 | 4,5 | 2,3 500 11 500 | — — — — _ 211 

BFQ32S p SOT-37 15 100 700 | 4,5 | 4,3 800 10 800 | 600 20 39 70 =10 | 213 

BFQ33 n SOT-100 7 20 140 |12,0 | 2,5 2000 13 2000 | — — — 14 5 | 221 

BFQ33C | n SOT-173 7 20 140 {12,0 | 3,0 2000 13,3 2000 | — — — — — 227 

BFQ34 n SOT-122 18: 150 2250 | 3,9 | 8,0 500 16,3 500 11200 26 45 120 15 | 233 

BFOQ34T | n SOT-37 18 150 1000 | 3,7 | — _ 19,5 300 |1000 24 43. 100 10 | 243 

BFO5S1 p SOT-37 15 25 180 | 50 | 2,4 800 18 500 | 150 7 26 14 10 | 253 

BFQ51C | p SOT-173 15 30 250 | 5,0 | 2,5 800 16,5 800 | 150 8 27 14 10 | 261 

BFQ52 p TO-72 15 25 150 | 5,0 | 2,7 500 17 500 | 150 7 26 14 10 | 269 

BFQ53 n TO-72 15 25 150 | 5,0 | 2,4 500 18 500 | 150 7 26 14 10 | 273 

BFQ63 n | TO-72 15 75 250 | 4,5 | 2,3 500 11,5 500 | 500~ 18 37 50 10 | 277 

BFQ65 n SOT-37 10 50 300 | 7,5 | 3,0 2000 8 2000 | — — — _ — 281 

BFQ66 n SOT-173 10 50 350 | 7,5 | 3,0 2000 11,5 2000 | — -- _ — — 285 

BFQ67 n SOT-23 10 50 180 | 7,5 | 3,0 2000 8 2000 | — _ — — _ 291 
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RATINGS | CHARACTERISTICS (typical values unless otherwise specified) cm 
5 > 
n-p-n * ** *% < Cc 
type ae envelope VcEO Ic Ptot | fT F at f |Gum_ at f Vo” PL1 [TO Ic VCE page Ms 
number p-n-p | V mA mW _ | GHz/dB MHz | dB MHz| mV dBm dBm mA V <5 
BFQ68 n SOT-122 18 300 4500, 4,0;—- — 13 800 |1600 28 47 240 15 | 295 = 
BFQ136 | n SOT-122 18 600 9000] 4,0/—- — 12,5 800 {2500 33 52 500 15 | 305 | 
BFR49 n SOT-100 15 25 180 | 5,0); 2,5 1000 | 17 1000 | — _ — — — 313 
BFR53 n SOT-23 10 50 250 | 2,0|5,0 500 | 10,5 800 | 100 5 24 30 5 | 319 
BF R64 n SOT-48 25 200 3500 1,0/6,0 200 | — — — — — — — 329 
BF R65 n SOT-48 25 400 5000 |>1,0;—- _ — — — —_ — _ — 337 
BFR9O n SOT-37 15 25 180 | 5,0 | 2,4 500 | 19,5 500 | 150 7 26 14 10 | 345 
BFR9OA; n SOT-37 15 25 180 | 5,0/|2,4 800 | 15 800 | 150 8 27 14 10 | 353 s 
BFRQ1 n SOT-37 12 35 180 | 5,0; 1,9 500 | 18 500 ; 300 14 33 30 5 | 367 a. 
BFR9IA; n SOT-37 12 35 300 | 6,0) 2,3 800 | 14 800 | 425 17 36 30 8 | 375 o 
pan 
BFR92 n SOT-23 15 25 200 ; 5,0| 2,4 500 | 18 500 | 150 7 26 14 10 | 387 = 
BFR92A; n SOT-23 15 25 200 | 5,0/2,4 800 | 15 800 | 150 8 27 14 10 | 397 5 
BFR93 n SOT-23 12 35 200 | 5,0; 1,9 500 | 16,5 500 | 300 14 33 30 5 | 409 2, 
BFR93A} n SOT-23 12 35 250 | 5,0; 2,3 800 | 14 800 | 425 16 35 30 8 | 419 S 
BF R94 n SOT-48 25 150 3500, 3,5;5,0 500 | 13,5 500 | 700 21 40 90 20 | 431 is 
BFR95 n TO-39 25 150 1500; 3,5/9,0 200 | — _ 1000 24 43 80 18 |441 
BF R96 n SOT-37 15 75 500 | 5,0) 3,3 500 | 15,2 500 | 500 18 37 50 10 | 445 
BFR96S n SOT-37 15 100 700 | 5,0/4,0 800 | 11,5 800 | 700 21 40 70 =610 |453 
BFS17 n SOT-23 15 25 250; 1,3)4,5 500 | — — — — — — —  |465 
BFS17A n SOT-23 15 25 300} 2,8)2,5 800 | 13,5 800 | 150 7 26 14 10 |471 


% 


** Typical reference values. 


Typical reference value at djm = —60 dB. 
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RATINGS CHARACTERISTICS (typical values unless otherwise specified) = 

S 

n-p-n ; * % % Ss 

type ae envelope VcEO '!c Ptot | fT F at f Gum at f Vo* PLI ITO lc VCE ro% 

number p-n-p V mA mW | GHz| dB MHz | dB MHz |}mV dBm dBm af 

= 

BFT24 n SOT-37 5 25 30] 23] 38 500 | 17 500 |}- — ss 3 

BFT25 n SOT-23 5 6,5 50 | 23) 3,8 500 18 500 — — _ a 
BFT92 p SOT-23 15 25 200 | 5,0| 2,7 500 18 500 |150 7 26 
BFT93 p SOT-23 12 35 200 | 5,0} 2,4 500 16,5 500 |300 14 33 
BFW16A | n TO-39 25 150 1500 | 1,2 |<6,0 200 — — — _ — 
BFW17A | n TO-39 25 150 1500; 1,1] — - _ — — — — 
BFW30 n TO-72 10 50 250 | 1,6 |<5,0 500 — ~ 100 5 24 
BFW92 n SOT-37 15 25 190 | 1,6} 4,0 500 — _ — — — 
BFW92A | n SOT-37 15 25 200 | 2,8 | 2,5 800 13 800 {150 7 26 
BFW93 n SOT-37 10 50 190 | 1,7 |<5,0 500 10,5 800 |100 5 24 
BF X89 n TO-72 . 15 25 200 | 1,2] 3,3 200 — — — — — 
BFY90 n TO-72 15 25 200 | 1,4} 2,5 200 —_ — — _ — 
2N918 n TO-72 15 50 200 |<0,9 |<6,0 60 36 200 — — — 


* 


Typical reference value at djm = —60 dB. 


** Typical reference values. 
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TYPE NUMBER 
~ SURVEY © 
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type 


power gain. slope cable application page 
at f = 50 MHz equivalent 7 
MHz dB CL dB 
BGD102 . 40 - 450 18,5+0,5 0,5 to 2,5 power doubler 583 
BGD102E 40 - 450 18,5+0,5 0,5to20 power doubler 587 
BGD104 40 - 450 20,0+0,5° 0,5 to2,5 power doubler 583 
BGD104E 40 - 450 20,0 + 0,5 0,5 to 2,0 power doubler 587 
BGD502 40 - 550 18,5+0,5 0,2 to 2,2 power doubler 591 
BGD504 40 - 550 20,0+0,5 0 to2,0 power doubler 591 
BG X885 40 - 860 —17,0£0,5 0,2 to 1,2 40 - 860 MHz amplifier | 595 
BGY50 | 40 - 300 12,5+0,4 0,2 to 0,8 preamplifier 599 
BGY51 40 - 300 12,5+0,4 0,2 to 0,8 post amplifier 599 
BGY52 40 - 300 16,4+0,4 0 to1,0 preamplifier 603 
BGY53 40 - 300 16,4+0,4 0 to1,0 post amplifier 603 
BGY54 40 - 300 17,0+0,4 0 to1,0 preamplifier 607 
BGY55 40 - 300 17,0+ 0,4 0 to1,0 post amplifier 607 
BGY56 40 - 300 22,0+0,6 0 to1,0 preamplifier 611 
BGY57 40 - 300 22,0+0,6 0 to1,0 post amplifier 611 
BGY58 40 - 300 33,0 + 1,0 0,5 to 1,5 line extender 615 
BGY58A 40 - 330 34,0 + 1,0 05to1,5 | line extender 619 
BGY59 40 - 300 38,5 + 1,0. 0 to1,5 line extender 623 
| | interstage amplifier 

BGY60 40 - 300 33,5 + 1,0 0,5 to 1,5 (2x 17dB) 627 
BGY61 5 - 200 13,0+0,5 —0,2 to 0,5 reverse amplifier 631 
BGY65 5 - 200 18,5+0,5 —0,2 to 0,5 reverse amplifier 635 
BGY67 5 - 200 22,0+05 | -—0,2t00,5 reverse amplifier 639 
BGY67A 5 - 200 24,0+0,5 ~ | —0,2to 0,5 reverse amplifier 643 
BGY70. 40 - 450 12,5+0,4 0,5 to 2,0 preamplifier 647 
BGY71 40 - 450 12,5+0,4 0,5 to 2,0 post amplifier 647 
BGY74 | 40 - 450 17,0+0,4_ 0,5 to 1,5 preamplifier 651 
BGY75 40 - 450 17,0 + 0,4 0,5 to 1,5 post amplifier 651 
BGY78 40 - 450 34,0 + 1,0 0,5 to 2,5. line extender 655 
BGY84 40 - 450 17,0+0,5 0,5to 1,5 | preamplifier 659 
BGY84A 40 - 450 18,4+0,4 0,3 to 1,5 . preamplifier 663 
BGY85 40 - 450 17,0+0,5 0,5 to 1,5 post amplifier 659 
BGY85A 40 - 450 18,4+0,4 0,3 to 1,5 post amplifier 663 
BGY86 40 - 450 22,0+0,5 0,2 to 1,5 preamplifier 667 
BGY87 40 - 450 22,0+0,5 0,2 to 1,5 post amplifier 667 
BGY88 40 - 450 34,5 + 1,0 0,5 to 2,5 line extender 671 
BGY584A 40 - 550 18,2+0,5 0,5 to 2,0 preamplifier 675 — 
BGY585A 40 - 550 18,2+0,5 0,5 to 2,0 post amplifier 675 
BGY586 40 - 550 22,0+0,5 0,5 to 2,0 preamplifier 679 
BGY587 40 - 550 0,5 to 2,0 post amplifier 679 
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CATV amplifier modules 


22,0+0,5 


TYPE NUMBER 
SURVEY 


Hybrid wideband amplifiers 


type frequency range transducer output voltage supply page 
gain at djm, = —60dB voltage 
MHz dB dBuv V 
OM320 40 - 860 . 15,5 | = 92 24 687 
OM321 40 - 860 15,5 = 98 24 693 
OM322 40 - 860 15 = 103 24 699 
OM323 40 - 860 15 >112 24 705 
OM323A 40 - 860 15 2112 24 705 
OM335 40 - 860 27 | = 98 24 711 
OM336 40 - 860 22 = 105 24 717 
OM337 40 - 860 26 2113 24 721 
OM337A 40 - 860 26 | 2113 24 721 
OM339 40 - 860 28 = 105 24 729 
OM345 40 - 860 12 2 97 12 733 
OM350 40 - 860 18 = 98 12 739 
OM360 40 - 860 23 = 105 12 745 
OM361 40 - 860 28 2 105 12 751 
OM370 40 - 860 28 = 111 12 757 
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MARKING LIST 


MARKING 


Types in SOT-23, SOT-89 and SOT-143 envelopes are marked with a code as listed below. 
The actual type number and data code are on the packing. 


The envelope number is mentioned in those cases where the same marking code appears twice. 


mark type no. 


Al BAW56 
A2 BAT18 
A3 BAT17 
A4 BAV70 
A5 BRY61 
A51 BRY62 
A6 BAS 16 
AG 1 BAS28 
A7 BAV99 
A8 BAS 19 
A81 BAS20 
A82 BAS21 
A9 

A91 BAS17 
AA BCW60A 
(SOT-23) 

AA BCX5 1 
(SOT-89) 

AB BCW60B 
(SOT-23) 

AB BCX51-6 
(SOT-89) 

AC BCW60C 
(SOT-23) 

AC BCX5 1-10 
(SOT-89) 

AD BCW60D 
(SOT-23) 

AD BCX5 1-16 
(SOT-89) 

AE BCX52 
AF BCX52-6 
AG BCX70G 


AH BCX70H 
(SOT-23) 

AH BCX53 
(SOT-89) 

AJ BCX70J 
(SOT-23) 

AJ BCX53-6 
(SOT-89) 

AK BCX70K 
(SOT-23) 

AK BCX53-10 
(SOT-89) 

AL BCX53-16 
AM BCX52-16 
AR1 —_— BSR4O 
AR2  _—«BSR41 
AR3  —- BSR42 
AR4 —s BSR43 
AS1 —_—- BST50 
AS2 —s«iBST51 
AS3—s- BST52 
ATi —_ BST39 
AT2 — BSTAO 

Bi 

B2 BSV52 

B3 

B4 BSV52R 
B5 BSR12 

BG 

B7 

BB BSR12R 
BA BCW6 1A 
(SOT-23) 


BA BCX54 
(SOT-89) 

BB BCW61B 
(SOT-23) 

BB BCX5 4-6 
(SOT-89) 

BC BCW61C 
(SOT-23) 

BC BCX5 4-10 
(SOT-89) 

BD BCW6 1D 
(SOT-23) 

BD BCX54- 16 
(SOT-89) 

BE BCX55 

BF BCX55~6 
BG BCX71G 
(SOT-23) 

BG BCX55-10 
(SOT-89) 

BH BCX7 1H 
(SOT-23) 

BH BCX56 
(SOT-89) 

BJ BCX71J 
(SOT-23) 

BJ BCX56-6 
(SOT-89) 

BK BCX7 1K 
(SOT-23) 

BK BCX56-10 
(SOT-89) 

BL BCX56- 16 
BM BCX55-16 
BR1 = BSR30_ 


type no. 


BSR3 1 
BSR32 
BSR33 
BST60 
BST61 


BST62 
BST15 
BST 16 
BCW29 
BCW30 


BCW29R 
BCW30R 


BCF29 


BCF29R 
BCF30 
BCF30R 
BCV62 
BCX68 


BC868 
BCX69 
~BC869 
BCW3 1 
BCW32 


BCW33 
BCW31R 
BCW32R 
BCW33R 
BCF32 


November 1985 


MARKING 


; D77 ~+=BCF32R H31 BCW89R M61 | S4 
D8 BCF33 H4 BCW69R M62 PBMF4391 S5 
D81 BCF33R H5 BCW7OR M63  PBMF4392 S6 BF510 
D91 BCV6 1 H6 M64 PBMF 4393 S7 BF511 
DA BF622 H7 BCF70 M74 —s«BSS83 S8 BF512 
DB BF623 H71. BCF7OR | MB $9 BF513 
pc BF620 H8 M89  ~—s- BF 989 Tt BCX17 
DF BF621 H9 M9 T2 BCX18 
E1 BFS17 H91 M90 ~—Ss- BF990 T3 BSS63 
E2 K1 BCW7 1 M91 BF991 T4 BCX17R 
E3 K2 BCW72 M92 ~=—« BF 992 T5 BCX18R 
E4 BFS17R K3 BCWS 1 M94 =~ BF994 T6 BSS63R 
ES K31 BCW8i1R | M96 BF99G T7 BSR15 
E6 K4 —s BCW71R M97 ~=-BFR101A T71 BSR15R 
E7 | KS BCW72R M98 —s- BFR101B T8 BSR16 
E8 K6 N41 BFR53 T81 BSR16R 
F1 BFS18 K7 BCV71 N2 T9 BSR18 
F2. ~—s«&BFS19 K71- BCV71R N3 T91 BSR18R 
F3 BF840 | x8 BCV72 N4 BFR53R T92 BSRI8A 
F31 = BF841 -K81 - BCV72R N5 T93.  ~—- BSR18AR 
F4 BFS18R K9 BCF81 01 U1 BCX19 
F5 BFS19R K91——‘BCF81R 02 BST82 U2 BCX20 
F6 | KM BST80 03 U3 BSS64 
F7 KN BST84 | 04 U4 BCX19R 
F8 BF824 KO BST86 P4 BFR92 U5 BCX20R 
FA BFQ17 L2 P2 BFR92A U6 BSS64R 
FB BFQ19 L20 BAS29 P3 U7 BSR13 
FD BCV26 L21 BAS31 P4 BFR92R U8 BSR14 
FF BCV27 L22 BAS35 P5 BFR92AR U8 1 BSR14R 
(SOT-23) L3 P6 | yg BSR17 
FF BFQ18A L30  ~=— BAV23 P7 u91 BSR17R 
(SOT-89) L4 BAT54 P8 U92.- BSR17A 
G1 BFS20 | L414 BAT74 Pg U93 ~—s BSR17AR 
G2 BF550 L5 R1 BFR93 v1 
G3 BF536 L51.~—«wBAS56 R2 BFR93A v2 BFQ67 
G4 BFS20R LM BST120 R3 V3 BFG67 
G5 —«éBF550R LN BST122 R4 BFR93R v4 BFT25R 
G6 BF569 M1 BFR30_ R5 BFR93AR v5 
G7 BF579 M2 BFR32 | R6 | V6 
G8 BF660 M3 BFT46 RT v7 
G81. + BE660R M31 + BSD20 R8 | v8 
G9 BF767 M32 BSD22 R9 v9 
H1 BCW69 M4. —s_- BSR56 s1 BBY 31 wi BEFT92 
H2 BCW70 M5 —_——iBSR57 S2 BBY 40 w2 
H3 BCW89 M6 BSR58 S3 W3 
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type no. 


BFT92R 


BFT93 


BFT93R 


BZX84-C11 
~C12 
~C13_ 
-C15 
-C16 


BZX84-C18 
-C20 
C22 
—C24 
-C27 


BZX84-C30 
~C33 
~C36 
-C39. 
-C43 


BZX84-C47 
C51 
-~C56 
~C62 
~C68 


BZX84-C75 
-C4V/ 
-~C5vl 
~C5V6 
-C6V2 


BZX84-C6V8 
-C/V5 
-C8V2 
~C9V1 
-C10 


z11 


BZX84-C2V4 
—C2V7 
-C3V0 
-C3V3 

— =C3V6 


BZX84-C3V9 
-C4V3 
BC846A 
BC846AR 
BC847A 


BC847AR 
BC847B 
BC847BR 
BC847C 


BC847CR 


BC848A 
BC848AR 
BC848B 
BC848BR 
BC848C 


BC848CR 
BF820 
BF821 
BF822 
BF823 


BC849B 
BC849BR 
BC849C 
BC849CR 
BC850B 


BC850BR 
BC850C 
BC850CR 
BZV49-C2V4 
BZV49-C2V7 


BC856A 
BC856AR _ 


-BC856B 


BC856BR | 
BC857A 


BC857AR 
BC857B 
BC857BR 
BC858A 
BC858AR 


5CR 


5E 
5ER 
5F 
5FR 


5G 


5GR 
5Y1 


BC857C 
BC857CR 
BC858B 
BC858BR 
BC858C 


BC858CR 

BZV49-C3V0 
BZV49-C3V3 
BZV49-C3V6 
BZ2V49-C3V9 


BC859A 
BC859AR 
BC859B 
BC859BR 
BC859C 


BC859CR 
BC860A 
BC860AR 
BC860B 
BC860BR 


BC860C 
BC860CR 
BZV49-C4V3 
BZV49-C4V7 
BC807-16 


BC807-16R 
BC807-25 
BC807-25R 
BC807-40 
BC807-40R 


BC808- 16 
BC808-16R 
BC808-25 
BC808-25R 
BC808-40 


BC808 - 40R 
BZV49-C5V1 
BZV49-C5V6 
BC917-16 

BC817-16R 


BC817-25 
BC817-25R 
BC8 17-40 
BC817-40R 
BC8 18-16 


6ER 
6F 
6FR 
6G 
6GR 


6Y2 
6Y8 
7¥5 
8Y2 
9Y1 


LOY 
11Y 
12Y 
13Y 
L5Y 


16Y 
18Y 


20Y 


22Y 
24Y 


27Y 
30Y 
33Y 
36Y 
39Y 


43Y 
47Y 
SLY 
56Y 
62Y 


68Y 


75Y 
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MARKING | 


type no. 


BC818-16R 
BC818-25 
BC818-25R 
BC818-40 
BC818-40R 


BZV49-C6V2 
-C6V8 
-C7V5 
-C8V2 
-C9V1 


BZV49-C10 
-Cll 
mGLZ 
-C13 

-C15 


BZV49-C16 
-C18 
-C20 
—C22 
-C24 


BZV49-C27 
~C30 
~C33 
~C36 
-C39 


BZV49-C43 
-C47 
-C51 
~C56 
-C62 


- BZV49-C68 
-C75 


GENERAL 


Type designation 

Rating systems 

Letter symbols 

s-parameters 

Tape and Reel Specifications 


TO-92 variant 
transistors on tape 


Soldering recommendations 
for SOT-23, SOT-143 and SOT-89 


Soldering recommendations 
for SOT-37 and SOT-103 


Soldering recommendations 
for SOT-48 and SOT-122 


Mounting and soldering 
recommendations for CATV hybrids 


Thermal Characteristics of 
SOT-23 and SOT-143 envelopes 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


“Although not all type numbers accord with the Pro Electron system, the following explanation is given 


for the ones that do.” 


A basic type number consists of: 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST LETTER 


The first letter gives information about the material used for the active part of the devices. 


A. 
B. 
C. 
R. 


GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

SILICON or other material with band gap of 1,0 to 1,3 eV. 
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


SECOND LETTER 


The second letter indicates the function for which the device is primarily designed. 


N<XCHYDOVZrIANMIODy 


DIODE; signal, low power 

DIODE; variable capacitance 

TRANSISTOR; low power, audio frequency (Rth j-mb > 15 K/W) ~ 

TRANSISTOR; power, audio frequency (Rth j-mb < 15 K/W) 

DIODE; tunnel 

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 
DIODE; magnetic sensitive 

TRANSISTOR; power, high frequency (Rep j-mb < 15 K/W) 

PHOTO-COUPLER 

RADIATION DETECTOR; e.g. high sensitivity phototransistor 

RADIATION GENERATOR; e.g. light-emitting diode (LED) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Ry j-mb > 15 K/W) 
TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rth j-mb < 15 KW) 
TRANSISTOR; power, switching (Rth j-mb < 15 K/W) 

DIODE: multiplier, e.g. varactor, step recovery 

DIODE; rectifying, booster 

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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TYPE 
DESIGNATION 


SERIAL NUMBER 


Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment. * 

This letter has no fixed meaning except W, which is used for transient suppressor diodes. 


VERSION LETTER 


It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 


SUFFIX 


Sub-classification can be used for devices supplied in a wide range of variants called associated types. 
Following sub-coding suffixes are in use: 


1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
NUMBER 
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage 
A. 1% (according to IEC 63: series E96) 
B. 2% (according to IEC 63: series E48) 
C. 5% (according to IEC 63: series E24) 
D. 10% (according to IEC 63: series E12) 
E. 20% (according to IEC 63: series E6) 
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for 
the whole range. 
The letter ‘V’ is used instead of the decimal point. 


2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER 
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The 
letter ‘V’ is used as above. 


3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage Venue or the rated 
repetitive peak off-state voltage (Vp pRyiy), whichever is the lower. Reversed polarity is indicated by 
letter R, immediately after the number. . 


4, RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—) | 
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER. 


5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke 
(/). 


The NUMBER indicates how many basic devices are assembled into the array. 


* When these serial numbers are exhausted the serial number for consumer types may be extended to 
four figures, and that for industrial types to three figures. 
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RATING 
SYSTEMS 


RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. | 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in Operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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RATING 
SYSTEMS 


DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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LETTER SYMBOLS 


LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 
Basic letters 
The basic letters to be used are: 

I, i = current 

V, Vv = voltage 

P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 


which vary with time. 
In all other instances upper-case basic letters shall be used. 


Subscripts 

A,a Anode terminal 

(AV), (av) Average value | 

B. b Base terminal, for MOS devices: Substrate 

(BR) Breakdown 

C6 Collector termina] 

D,d Drain terminal 

E,e Emitter terminal 

I, f Forward 

Gg Gate terminal 

Kk Cathode terminal 

M,m Peak value | 
O.0 As third subscript: The terminal not mentioned is open circuited 
R,rx As first subscript: Reverse. As second subscript: Repetitive. 


As third subscript: With a specified resistance between the terminal 
not mentioned and the reference terminal. 
(RMS), (rms) R.M.S. value | 
As first or second subscript: Source terminal (for FETS only) — 
As second subscript: Non-repetitive (not for FETS) 
As third subscript: Short circuit between the terminal not mentioned 
and the reference terminal 


—N 
mn 
——— ee, 


Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. 


N >< 
N 


Note: No additional subscript is used for d.c. values. 
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LETTER SYMBOLS 


Upper-case subscripts shall be used for the indication of 


a) continuous (d.c.) values (without signal) 
Example Ip 


b) instantaneous total values | 
Example ip 


c) average total values | 
Example IB(AV) 


d) peak total values 
Example Ipny 


e) root-mean-square total values 
Example Ta(RMS) 


Lower~-case subscripts shall be used for the indication of values applying to the varying 
component alone : 


a) instantaneous values 
Example ip 


b) root-mean-square values 
c) peak values 
Example Ip, 


d) average values 
Example Ipav) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 


Additional rules for subscripts 


Subs cripts for currents 


Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 


Examples: Ip, ip, ip, lpm 


Diodes: To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode termina]) the subscript R or r 
should be used. 


Examples: Ip, Ip, if, I¢rms) 
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LETTER SYMBOLS 


Subscripts for voltages 


Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 

Examples: V : ek, ees 

. BE BE’ be’ bem 

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 


Vv V 


Examples: V R? Vie ae 


F 
Subscripts for supply voltages or supply currents 


Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 
Examples: V__, I 
eR oa 5) 
Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 


Example: Vocr 


subscripts for devices having more than one terminal of the same kind 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


Examples: I = continuous (d.c.) current flowing 


B2 . . 
into the second base terminal 


V = continuous (d.c.) voltage between 
B2-E 
the terminals of second base and 
emitter 


Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. . 


Examples: Igo = continuous (d.c.) current flowing 
é into the collector terminal of the 
second unit 


Vic-ac = continuous (d.c.) voltage between 
~ the collector terminals of the 
first and the second unit. 


February 1974 31 


LETTER SYMBOLS 


Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. 


collector f 
current " 


5. Spam eenewy 20k, item Cee 


} aoa” 2h aaa Tctems) , - 


lefav) | t | 


ic 
Terms) > ! 
Tow 


‘ Tc(av) 
(no signal) 


time 7265988 


LETTER SYMBOLS FOR ELECTRICAL PARAMETERE METERS 
Defenition 


For the purpose of this Publication, the term “electrical parameter" applies to four- 
pole matrix parameters, elements of clectrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 


B,b = susceptance; imaginary part of an admittance 
C = capacitance 

G,g = conductance; real part of an admittance 

H,h = hybrid parameter 

L = inductance 

R,xr = resistance; real part of an impedance 

X,X = reactance; imaginary part of an impedance 
Y,y = admittance; 


Z,Z = impedance; 
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LETTER SYMBOLS 


Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; | 


b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). | 
Subscripts 

General subscripts 


The following is a list of the most important general subscripts used for electrical para- 
meters of semiconductor devices: 


F, f = forward; forward transfer 
1,i(or 1) = input 

| me | = load 

O, o (or 2) = output 

R,r = reverse; reverse transfer 
S, s = gource | 


Examples: Z., h,, h 


The upper-case variant of a subscript shall be used for the designation of static (d.c.) 
values. 


Examples : hog = static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 
Re = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri- 
cal quantities at the operating point. 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 


Examples: Hee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration 


HI 


Zo = R. + IX, small-signal value of the external impedance 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


FE’ RE’ ‘fe 


Examples: h 
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LETTER SYMBOLS 


Subscripts for four-pole matrix parameters 


The first letter subscript (or double numeric eNeen te indicates input, output, forward 
transfer or reverse transfer | 


—E l h 
xamples: h, (or ip 


A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 

Examples: Dee (or Note)? hog (or hop) 
Distinction between real and imaginary parts 


If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 


Examples: Z = R, + iX, 


Ve 


e ° Beet Ide, 


If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 

Examples: Re (he) etc. for the real part of hey 
Im (he) etc. for the imaginary part of hey 
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S-PARAMETERS 


SCATTERING PARAMETERS 


In distinction to the conventional h, y and z-paramcters, s-parameters relate to travel - 
ling wave conditions. The figure below shows a two-port network with the incident and 


reflected waves ay, Dj, ao and bo. 


7265646.1 


eee wae Vi2 

i= = 
VZo VZo ly 
Vri Vr2 


Z,, = characteristic impedance of the transmission line in which the two-port is 
connected, 


Vj = incident voltage 


Vr = reflected (generated) voltage 


The four-pole equations for s-parameters are? 
bg = 93a} + $9949 


Using the subscripts i for 11, r for 12, f for 21 and 0 for 22, it follows that; 


by 

“i M11 ay ag = 0 
by 

Sy ~ be ag az = 0 
bo 

~f P21 ay ag = 0 
bo 

So" 822 "ay ay, =0 


1) The squares of these quantities have the dimension of power. 
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S-PARAMETERS 


36 


S-parameters can be named and expressed as follows: 


s,, = Input reflection coefficient. 


The complex ratio of the: geo wave and the incident wave at the input, 
under the conditions Z = Z,) = 50 Q and V,9 = 0. 


11 


= $12 = Reverse transmission coefficient. 


The complex ratio of the generated wave at the input and the inpidcak: wave at 
the output, under the conditions Z, = Z,.= 50 Q and V,q = 0. 7 


Sj, = Forward transmission coefficient. 
The complex ratio of the generated wave at the output and the incident wave at 
the input, under the conditions Z, = Z.= 50 & and Vg9 = 0. 


= S99 = Output reflection coefficient. 


The complex ratio of Bg mere wave and the incident wave at the output, 
under the conditions Z. = 50 Q and V,1 = 0. 
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TAPE AND REEL SPECIFICATION 


PACKING 


Semiconductors in SOT-23 and SOT-143 encapsulations can be delivered in ree! packing for automatic 
placement on hybrid circuits and printed circuit boards. The devices are placed with the mounting side 
downwards in compartments. 


Compartment 


length 

width 

depth 

width outside 
pitch 
deviation 


Sprocket hole 


diameter 

pitch 

distance 
cumulative (10) 
pitch error 


ee | October 1984 


feeding direction 


Fig. 1 Configuration of bandolier. Dimensions in mm. 


Ag component length 


Bo component width 

Ko 0,95 

By 3,3 

P 4,0 

6) 15° 

Do 1,5 

Po 4,0 

E 1,75 
£0,1 


tol. 


+0,2 
+0,2 
+0,2 
max. 
£0,1 
max. 


+0,1 
+0,1 
+0,1 


Centre line dimensions — 


length direction 

width direction 
Fixing tape 

width 

thickness 
Carrier tape 


width 
bending 
thickness 


Overall thickness | 


LIZ 
y 
g 
iY 
Y 
IY) 
iy 
6 —» <«— 6 
— t 
7285817.1 
tol. 
P92 2,0 + 0,05 
F 3,5 + 0,05 
W4 5,5 +0,25 
— 0,1 max. 
W 8,0 + 0,2 
§ 0,3 max. 
0,4 max. 
K 1,5 max. 
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PACKING 


7285816 | 
Fig. 2 Configuration of reel and flange (dimensions in mm). 
Flange tol. Hub - | tol. 
i 2 +1,5 
diameter A 180 is Plameter 2 : £0.15 
| | +05 spindle hole C 12,75 At 
thickness t 1,5 wind key slit : 
space between flanges W 95  +£0,5 width 7 a 2°. +0,5 
depth = YU 4 +0,5 
location O 120 degrees 


Amount of devices per reel 


The bandolier of a 180 mm reel contains at least 2500 devices with no more than 15 empty compart: 
ments (0,5%). Three consecutive oe places might be found provided this gap is followed by 
6 consecutive devices. 


The carrier tape (leader) starts with at least 75 empty positions mee to 300 mm); the covering 
foil is at least 300 mm. In order to fix the carrier tape a self- adhesive tape of 20 to 50 mm is applied. 


At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 we and 
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied. 
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TAPE 


TO-92 VARIANT TRANSISTORS ON TAPE 


MECHANICAL DATA 
Fig. 1 (see table below). 


Item 


Body width 
Body height 
Body thickness 


Pitch of component 
Feed hole pitch 


Feed hole centre to 
component centre 


Distance between outer leads 


Component alignment 
Tape width 
Hold-down tape width 


Hole position 


Hold-down tape position 
Lead wire clinch height 
Component height 
Length of snipped leads 
Feed hole diameter 


Total tape thickness 


Lead-to-lead distance 


Clinch height 
Pull-out force 


Dimensions in mm 


i a“ 


Specifications 


mye! [min T nom. Tmax. [rot | ™" 
48 | 


A4 4,0 
A 48 5,2 
T 3,9 4,2 
P 12,7 + 4 
Po 12,7 +0,3 | Cumulative pitch error 
1,0 mm/20 pitch 
| To be measured at 
P2 ue * 0,4 | bottom of clinch 
+0,6 
F 5,08 02 
Ah 0 1 At top of body 
W 18 +05 
Wo 6 + 0,2 
| + 0,7 
wl : ~0,5 
W2 0,5 +0,2 
: 16 +0,5 
Hy 32,25 
11,0 
Do 4 + 0,2 
t 1,2 t, 0,3-0,6 
+0,4 
F4, Fo 2,54 0.1 
Ho 3 
(p) 6N 
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PACKING 


The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel is 1600 and 
Pel ammobox 2000*. | 


| 55 max round or octogonal 


detail A 


7Z86091.1A 


direction of unreeling ——»> 


Fig. 2 Dimensions (in mm) of reel and box. 


DROPOUTS 


A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3 
consecutive components may be missing provided the gap is followed by 6 consecutive components. 
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TO-92 variant transistors on tape 


TAPE SPLICING 


Slice the carrier tape on the back and/or front so that the feed hole pitch (P,) is maintained (see Fig. 3). 


7286090 


——_ 30 min ——_——> 


Fig. 3 Jointing tape with splicing patch. 


The ammobox has 80 layers of 25 transistors each. 
Each layer contains 25 transistors plus one empty position in order to fold the layer correctly. 


The ammobox is accessible from both sides enabling the user to choose between ‘‘normal” 
(see Fig. 2) and ‘‘reverse’’ tape. 
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SOLDERING 
RECOMMENDATIONS 


SOLDERING RECOMMENDATIONS 
SOT-23, SOT-143 AND SOT-89 ENVELOPES 


SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film 
substrates and printed circuit boards. 


To assure reliable and consistent connections particular attention should be paid to: 
1. Flux 


A non-active flux is recommended. Where active fluxes are employed, great care in subsequent 
substrate cleaning must be exercised. 


2. Metal-alloy solder or solder paste 


Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60% 
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight. 


3. Soldering temperature 
This will vary according to the actual method employed. 


REFLOW SOLDERING 


The preferred technique for mounting microminiature components on hybrid thick and thin-film is the 
method of reflow soldering. 


The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if 
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by 
either dipping the substrate in a solder bath or by screen printing a solder paste. 

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 9C. 
The most economic method of soldering is a process in which all different components are soldered 
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors. 


~ Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of 
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore 
good inherent adhesive properties which eases positioning of the components. 


With the components in position the substrate is heated to a point where the solder begins to flow. 
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The 
maximum allowed temperature of the plastic body of a device must be kept below 280 °C during the 
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3. 


The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the 
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves 
something to be desired the same effect can result in undesirable shifts; particularly if the soldering 
areas on the substrate and the components are not concentrally arranged. This problem can be solved 
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs 
4 and 5). 


After cooling the connections may be visually inspected and, where necessary, repaired with a light 
soldering iron. Finally any remaining flux must be removed carefully. 
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SOLDERING 
RECOMMENDATIONS 


IMMERSION SOLDERING 


Where a complete substrate or printed circuit board is immersed in solder: 
a. The temperature of the soldering bath should not exceed 280 °C. 

b. The duration of the soldering cycle should not exceed 10 seconds. 

c. Forced cooling may be applied (see Fig. 1). 


HAND SOLDERING 


It is possible to solder microminiature devices with a light hand-held soldering iron, but this method 
has obvious drawbacks and should therefore be eat eten to laboratory use and/or incidental repairs 
on production circuits. 


1. It is time-consuming and expensive. 


2. The device cannot be positioned accurately and therefore the connecting tags may come into contact 
with the substrate and damage it. 


3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation. 


4. The envelope may be damaged by the iron. 


7282785 
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(s) 20 
Fig. 1 Device temperature during immersion soldering. 


Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 °C. 


a -—s« = free convection cooling; b = forced cooling. 
Th max = Maximum bath temperature (280 °C). 


Ti = melting temperature of solder (179 °C). 
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SOT-23 and SOT-89 


72791 20.1 
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SOLDERING 
RECOMMENDATIONS 


= free convection cooling. 


b = permissible forced cooling. 

Ti max = Maximum lead or ‘tab temperature = 
285 °C. 

Tm _ = Melting point of the solder is 179 °C. 

Tamb = 25 OC. 


Time of heat supply: 
without preheating max. 14s 
with preheating max. 10s 


Maximum time of preheating 45 s 


Fig. 2 Reflow soldering without preheating. 


7Z79121.1 


Fig. 3 Reflow soldering with preheating. 
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- SOLDERING 
RECOMMENDATIONS 


Minimum required dimensions of metal 
connection pads on hybrid thick and thin-film 
substrates. 


0,95 


r= 1,9 aa 


7279123 


Fig. 4 SOT-23 pattern. 


min 


eel 7286820. 


7 Fig. 6 SOT-143 pattern. 
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Dimensions in mm 


2,2 


° . 
te 
. 

Fen te 


ioe 4 ol aoe 


18H 16 =e 7279122 


5 a 


Fig. 5 SOT-89 pattern. 


SOLDERING 
RECOMMENDATIONS | 


SOLDERING RECOMMENDATIONS SOT-37 AND SOT-103 


Transistors in SOT-37 and SOT-103 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs 2 and 3). 
Different soldering procedures apply for the different styles of mounting. 


FLAT-LEAD MOUNTING 


errener ean WI. —— Wee 
Avoid putting any f n the leads duri “circuit 
void putting any force on the leads during Sacra 


or just after soldering. 7258790,2 
Solder the three leads one at a time, not Fig. 1 

simultaneously. Solder temperature max. 300°C 
Proceed from one lead to the adjacent lead, not Soldering time max. 5s 

to the opposite one. Solder-to-case distance min. 2mm 


BENT-LEAD MOUNTING 
If leads are bent, all three may be soldered 


simultaneously if desired. printed 
circuit 
board 
7Z258791,1 
Fig. 2 
Solder temperature max. 300 °C 
Soldering time max. 10s 


DIP OR WAVE SOLDERING 


When dip or wave soldering, the maximum 
allowable temperature of the solder is 260 °C. 


This temperature must not be in contact with printed 
the joint for more than 5 seconds. The total __ circuit 
contact time of successive solder waves must board 
not exceed 5 seconds. The device may be es 

mounted up to the lead projections, but the Fig. 3 

temperature of the body must not exceed the Solder temperature max. 260 °C 
specified storage maximum. Soldering time max. 5s 
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SOLDERING 
RECOMMENDATIONS 


SOLDER RECOMMENDATIONS FOR 
SOT-48 AND SOT-122 


A brass nut is supplied with each transistor for securing it to a heatsink. 
- Screw thread, diameter and nuts: 


maximum diameter 


thread of threaded stud nut thickness 


stud diameter 


3,5 mm SOT-48 


uy" 8-32UNC-2A(B) 5,0 mm SOT-122 


To ensure optimum heat transfer and to avoid damage to the threaded stud of the transistor the 
following recommendations should be observed: 


1. Diameter of the mounting hole in the heatsink 4,15 + 0,05; —O mm (max. 42 mm). 
2. Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxydation. 
3. Torque on nut: minimum 0,75 Nm (7,5 kgcm),, maximum 0,85 Nm (8,5 kgcm). 


4. Recommended distance from the top surface of the heatsink to surface of printed-circuit board: 
2,9 +0; —0,2 mm. 

Tension in the transistor leads sets the limit on spacing between heatsink and printed-circuit board; in 

general, the leads can withstand more pull in the downward direction than in the upward direction. 

Solder the leads to the connection pads with resin-cored tin-lead solder, using an iron of normal 

temperature. Soldering iron temperatures as high as 350 OC are safely tolerable; the transistor can 

withstand an interior temperature of 250 °C for about ten minutes. 

The leads may be tinned, if required, by dipping them into a solder bath at about 230 °C; each lead 

may be dipped up to its full length. A flux of the quality of Super-Safe is pecommenced, after tinning, 

surplus flux should be rinsed away with tap water. . 


April 1981 49 


SOLDERING 
RECOMMENDATIONS 


MOUNTING AND SOLDERING RECOMMENDATIONS 
FOR CATV HYBRIDS 


Mounting 
1. The heatsink surface must be flat, free of burrs, oxidization and parallel to the mounting surface. 
2. The heatsink, mounting base and ground leads should be properly r.f. grounded. 
3. Heatsink compound should be applied sparingly and evenly on the mounting base. 
Suitable heatsink compounds: 


Dow Corning 340, 
Eccotherm TC-5 (E&C), 
Wakefield 120. 


4. When mounting CATV hybrid components, the UNC screws must first be turned finger-tight. The 
screws should then be tightened to within the tolerance of minimum 0,5 Nm to maximum 0,7 Nm. 


Soldering 


Devices may be soldered directly into a circuit using a soldering iron with a maximum temperature of 
260 °C for not more than 3 s when the soldered joints are a minimum of 3 mm from the module. 
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THERMAL 
CHARACTERISTICS 


THERMAL CHARACTERISTICS 
FOR SOT-23 AND SOT-143 ENVELOPES 


The heat generated in a semiconductor chip normally flows by various paths to the surroundings 
(ambient). 


Lhd hdidl, Lhe hh dedk hd 


CLL kM MM MM Mh hh MAM MM hah hid ddl 


7Z89072.A 
Fig. 1. 


1. Heat radiation from the envelope to ambient (1). 
This heat transfer can be neglected when the envelope is mounted on a substrate or printed 
circuit board. 

2. Heat transmission via leads (2) soldering points (3) and substrate (4). 


junction 


Rthj-t 
tab 


Rth j-a Rtht-s 


soldering 
points 


Rths—a 


ambient 


7289073 


Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit 
board. 


Rth j-t = Thermal resistance from junction to tab. 
Rth t-s = Thermal resistance from tab to soldering points. 
Rth s-a = Thermal resistance from soldering points to ambient. 


Rth j-a = Thermal resistance from junction to ambient. 
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_ THERMAL 
CHARACTERISTICS - 


Heat transfer directly from envelope to ambient 


This depends on the difference between the temperatures of envelope and the eieGundincs: When the 
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in 
relation to the heat flow via léads and substrate. 

Thus the thermal model can be as in Fig. 3. 


junction 

Rthj-t 
tab 

Rth t-s 

soldering 

points 

Rths—a | 

ambient 


7289077 


Fig. 3 Basic thermal model. 


Heat transfer from junction to tab | 
This is an internal heat transfer and has been measured. In general it is: 


for high-frequency transistors, low-power diodes. and (MOS) FETs | 60 K/W 
for low-frequency and switching transistors 50 K/W 
for low-frequency medium-power transistors | 30 K/W 


Heat transfer from tab to soldering points . 
This value has also been measured for SOT-23 with Pyo¢ < 350 mW 280 K/W 


for types of semiconductors in this envelope with Py54 << 425 mW 260 K/W 
for types of semiconductors in a SOT-143 envelope this value is - 310 K/W 


Heat transfer from soldering points to ambient 


This depends on the shape and material of tracks and substrate. In figures 4 and 5 Aandard mounting 
conditions are given to set up the maximum power ratings for SOT- -23 and SOT- -143 encapsulations. 
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THERMAL 
CHARACTERISTICS 


Thermal characteristics of SOT-23 and SOT-143 envelopes 


ceramic — 
substrate 


ceramic 
substrate 


Cu leads 20mm 


‘ : fF @ 0,5 mm ae. jas ae: oon 
Cu leads 20 mm 
7 ; 80,5 mm 
infinite heatsink or plug 7289075 


infinite heatsink or plug 7Z86899 


\ 


Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate. 


7Z289076.1 


ee aS ee 
ae eet ae SIE 


area (cm2) 


Fig. 5 Heat transfer from soldering points to ambient. 


1. Ceramic substrate | 
Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for 
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all 


diodes. 
Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x 0,7 mm for 
the maximum rating of low-frequency medium-power semiconductors. 


2. Printed circuit board 
Rth s-a = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board. 
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THERMAL 
CHARACTERISTICS 


The values for the thermal resistance from junction to tab, and tab to soldering points, are given 


earlier and in Fig. 5. | 
The formula for devices in SOT-23 with one crystal can be generalized: 


TU =P (Reh j-t t Rth ts + Rth sa) + Tamb © 


junction junction 
Rthj-t 
tab tab 
Rtht-s 
soldering soldering 
points points 
Rths-a 
ambient ambient 
7Z89077 7Z89074 
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes 
with one crystal. with two crystals (double diode). 


The formulae for devices with two crystals (double diodes) are: 
Ttab = Prot *(Rth t-s * Rth s-a) + Tamb = Prot (280 + 90) + Tamb 
Tj1 = (Pq x Reh j-t) + Ttab = P1 ° 60+ Trab 
Tj2 = (P2 x Rth j-t) + Ttab = P2 * 60+ Ttab 

As mentioned with Fig. 3: 
Rth j-t for diodes is 60 K/W. | 
Rth s-q (area 8 mm x 10 mm x 0,7 mm) = 90 K/W. 
Rth t-s for all semiconductors in SOT-23 = 280 K/W. 

Thus: | 
Tj1 = 60 Py + 370 Prot + Tamb:- 

Tj2 = 60 P2 + 370 Ptot + Tamb: — 
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DEVICE DATA 


Wideband transistors 


BF689K 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a TO-92 envelope intended for application as an amplifier or OreNatOr| in the 
v.h.f. and u.h.f. range. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO —max. 25 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) | Ic max. 25 mA 
Total power dissipation up to Tamb = 60 PC Prot max. 360 mW 


D.C. current gain 


lc= 2mA;VcE=5V h min. 20 
Ic = 20 mA; Vog =5V FE = 35 «to «70 
Transition frequency at f = 500 MHz | 
Ic =15mA;VcE=z5V fT typ. 1,8 GHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
3 
y 0,40 
2 4 min 


<— 5,2max ; al 12,7 min ————> 


Arye 
“4 max 


' 7270994.2 


a 


diameter within 2, smax 
is uncontrolled 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (openemitter) — 


Collector-emitter voltage 
open base 
Ree <50 2 


Emitter-base voltage (open collector) 


Collector current 
d.c. 
peak value; tp < 1 us 


Total power dissipation up to Tamb = 60 OC 
Junction temperature 
Storage temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
Vcp=15V;le=0 
Emitter cut-off current 
VER =2V;Ilc=0 
Saturation voltages 
Ic = 25 mA; Ig = 1,25 mA 


D.C. current gain 
Ic= 2mA;VcE=5V 
Ic = 20 mA; VcE=5V 
Transition frequency at f = 500 MHz 
Ic =15 MA; VceE=5V | 
Feedback capacitance 
Ic =2 MA; VCE =5 V; Tamb = 25 oc 
Noise figure at f = 100 MHz 
Ic =2 mA; VcE =5 V; Zs = 60 QQ; Tamb 25 9C 
Noise figure at f = 200 MHz 
lc=2mA;VcE =5 V;Zs = 6022; Tomb = 25 oc 
Power gain at f = 100 MHz = | 
Ic=2mA;VceE =5V;Zs5= 60 Q; RL 2 kQ; Tamb = 25 9C 


Power gain at f = 200 MHz 
Ic =2 mA; VcE =5 V; Zs = 602; AcZ 920 2; Tamb = 25 OC 
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VCBO — 


Cre 


Gp 


Gp 


max. 25 
max. 15 
max. 25 
max. 3,5 
max. . 25 
max. | 50 : 
max. 360 
max. 150. 
—55 to +150 
=, 250 
max. 50 
max. 1 ,0 
max 1,0 
max. 1,0 
min. 20 
35 to 70 
typ. 1,8 
typ. 1,1 
typ. 40 
typ. 3,0 
typ. 16 
typ. 16 


oC 


K/W 


nA 


pA 


GHz 
pF 
dB 


dB 


dB 


dB 
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N-P-N H.F. WIDEBAND TRANSISTOR -_ 


N-P-N transistor in a TO-92 envelope. It is primarily intended for use in H.F. amplifiers and u.h-.f. 
oscillators. 


QUICK REFERENCE DATA 


Collector-emitter breakdown voltage V(BR)CEO max. 15 V 
Collector-base breakdown voltage V(BR)CBO max. 25 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation 

up tO Tamb = 25 OC Prot max. 500 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain , 

i a min. 25 

lc =5 mA; Vee = 10 V hee ane. DEO 
Transition frequency at f = 100 MHz 

Ic =5mA;VcE= 10 V fT typ. 1,8 GHz 
Noise figure at Zs = 60 2 < 

lc =5 mA; Vce = 10 V; f = 800 MHz F typ. 5,0 dB 
Fig. 1 TO-92var. Dimensions in mm 


1 


i 7270994.2 


diameter within 2,5max 
is uncontrolled ee 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage 
Collector-base voltage 
Collector current (d.c.) 


Total power dissipation 
up to Tamb = 25 0C 


Junction temperature 
Storage temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 

Collector-emitter breakdown voltage 
Ic =1mA; lp =0 

Collector-base breakdown voltage 
Ic = 10 HA; le = 0 

Collector cut-off current 
le =0; Vcp =10V 

D.C. current gain 
Ic =5mA; VcE = 10 V 

Collector-emitter saturation voltage 
lc =10 mA, |Bp=imA 

Transition frequency at f = 100 MHz 

lc =5 mA; VceE=10V 


Noise figure at Zs = 60 2 
Ic =5 mA; VcgE = 10 V; f = 800 MHz; Tamb = 25 OC 
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VCEO. 
VCBO 
lc 


Prot 


V(BR)CEO 
V(BR)CBO 
ICBO 


NFE 


VCEsat 


fT 


F 


max 15 
max 25 
max 25 
max 500 
max. 150 

—65 to +150 
= 250 
max. 15 
max. 25 
max. 50 
min. 25 
max. 250 
max. 0,5 
typ. 1,8 
typ. 5,0 


oc 


K/W 


nA 


GHz 


BFG23 


P-N-P 2 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a four-lead dual emitter plastic envelope (SOT-103). This device is designed for 
application in wideband amplifiers, such as MATV and CATV systems, up to 2 GHz. 


N-P-N complement is BFG91A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VCBO max. 15 V 
Collector-emitter voltage (open base) —VCEO max. 12 V 
Collector current (d.c.) —Ic max. 35 mA 
Total power dissipation up to Tampb = 60 OC Prot max. 180 mW 
Junction temperature Tj max. 150 OC 
D.C. current gain 

—Ilc =30mA; —VcE=5V hee min. 20 + 
Transition frequency at f = 500 MHz 

—lc = 30 mA;—VcE =5 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0;-—Vce =10V Cre typ. 0,8 pF 
Noise figure at optimum source impedance 

—lc = 30 mA; —VcE =8 V; f = 800 MHz F typ. 3,7 dB 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-103. 


et ate t 
max ale i 
0,24 max + §6,8max — 
—+-12 max See 17,4 min 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VCBO max. 15 V 
Collector-emitter voltage (open base) | —VCEO max. 12 V 
Emitter-base voltage (open collector) —VEBO max. 2V 
Collector current , | 

d.c. —Ic max. 35 mA 

peak value; f > 1 MHz —ICM max. 50 mA - 
Total power dissipation up to Tamb = 60 °C | Prot max. 180 mW 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 °C 


-THERMAL RESISTANCE 


From junction to ambient (free air) mounted 
ona fibre-glass print (see Fig. 2) Rth j-a 500 K/W 


Fig. 2 Requirements for fibre-glass print (dimensi- 
ons in mm). Single-sided 35 um Cu-clad epoxy 
fibre-glass print, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Shaded area is Cu. 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0;-—Vcp=5V | —ICBO max. 50 nA 
D.C. current gain . 

—Ic = 30 mA; —VceE=5 V | hfe min. 20 
Transition frequency at f = 500 MHz 

—Ic = 30 mA; —VcE=5 V fT typ. 5,0 GHz 


Noise figure at optimum source impedance and 
—VcE = 8 V; f = 800 MHz; Tampb = 25 OC 
at—Ic= 4mA typ. 2,3 GB 
at —Ic = 30 mA typ. 3,7 dB 
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P-N-P 2 GHz wideband transistor BFG23 


Collector capacitance at f = 1 MHz 


l—E =ie=0;—Vcp=10V Cec typ. 1,2 pF << 
Emitter capacitance at f = 1 MHz 
Ic =ic =0;-VeER =0,5 V Ce typ. 1,8 pF 
Feedback capacitance at f = 1 MHz 
lc =0;—VceE =10V Cre typ. 0,8 pF 
Maximum unilateral power gain (sre assumed to be zero) < 
Gua 10i89 iste | 
[1—Isjel?] [1—Isoei? ] 
—I¢ = 30 mA; —VcE = 5 V; f = 800 MHZ; Tamb = 25 OC G typ. 14,5 dB 
~Ic = 30mMA;—VcE=5V:f= 2 GHz; Tamb = 25 OC UM typ. 7,0 dB 
Output voltage at djp, = --60 dB | =< 


Ic = —30 mA; —VcE =8 V; 
Ru = 75 Q; Tamb = 25 OC 


Vp = Vo at dim = —60 GB ; fp = 795,25 MHz 


Vr =Vo —6 dB ; frp = 805,25 MHz . 
measured at f(p+q—r) = 793,25 MHz Vo typ. 400 mV 


Second harmonic distortion (see Fig. 3) 
—Ic = 30 mA; —VcgE =8 V7 RL = 752; 
VSWR < 2; Tamb = 25 OC 
Vp = Vo = 60 mV at fp = 250 MHz 
Vq = Vo = 60 mV at fg = 560 MHz 
measured at F(p+q) = 810 MHz d2 typ. —50 dB 


TnF 


-—o 752 


36 1,5 0,68 
Q i i pF 
+— 
7 3 7296379 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3 = 5 wH micro-choke 
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm 
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66 


—Ic 


mA 


10 


20 


30 


September 1986 


f 


Sie 


0,54/ —29,50 
0,56/ —64,99 
0,61/—103,7° 
0,65/—154,8° 
0,66/—171,60 
0,68/—179,6° 
0,67/+ 144,30 


0,31/ —53,6° 
0,43/ —98,5° 
0,56/—131,6° 
0,65/—169,0° 
0,66/+178,89 
0,67/+172,79 
0,67/+140,0° 


0,21/—116,79 
0,42/—134,0° 
0,57/—154,2° 
0,66/—1 78,39 
0,66/+173,0° 
0,66/+168,7° 
0,68/+137,5° 


0,29/—147,19 
0,47/—151,79 
0,59/—162,69 
0,68/+177,79 
0,66/+ 170,09 
0,67/+166,6° 
0,70/+136,5° 


Sfe 


12,3/168 4° 
11,1/149,9° 
8,9/130,0° 
4,5/ 97,49 
3,1/ 82,99 
2,5/ 73,49 
1,3/ 49,79 


18,0/165,0° 
15,4/144,00 
11,3/123,0° 
5,3/ 94,10 
3,5/ 81,79 
2,8/ 72,79 
1,5/ 51,50 


22,6/162,0° 
18,5/138,9° 
12,7/118,0° 
5,8/ 92,19 
3,8/ 79,99 
3,0/ 72,0° 
1,6/ 52,19 


24,0/161,0° 
19,3/137,4° 
13,0/116,4° 
5,7/ 91,39 
3,8/ 79,3° 
3,0/ 71,6° 
1,6/ 52,0° 


s-parameters (common emitter) at —Vcf = 5 V; typical values 


Sre 


0,02/ 78,60 
0,04/ 65,30 
0,07/ 50,00 
0,09/ 34,60 
0,10/ 34,40 
0,11/ 34,20 
0,15/ 49,50 


0,01/ 76,20 
0,03/ 61,9° 
0,05/ 49,0° 
0,07/ 43,50 
0,08/ 46,8° 


-0,09/ 47,6° 


0,15/ 58,50 


0,01/ 73,9° 
0,02/ 61,20 
0,03/ 52,40 
0,05/ 54,50 
0,07/ 57,80 
0,09/ 57,6° 
0,16/ 63,89 


0,01/ 72,20 
0,02/ 62,0° 
0,03/ 56,1° 
0,05/ 60,1° 
0,07/ 62,5° 
0,08/ 61,89 
0,16/ 65,99 


Soe 


0,97/ —11,8° 
0,89/ —27,20 
0,73/ —44,80 
0,42/ —69,9°0 
0,41/ —80,10 
0,42/ —89,7° 
0,29/—115,8° 


0,95/ —16,1° 
0,82/ —36,2° 
0,63/ —57,49 
0,33/ —86,79 
0,33/ —95,0° 
0,35/—104,4° 
0,22/—133,49 


0,91/ —20,19° 
0,75/ —44,00 
0,55/ —67,8° 
0,29/—101,8° 
0,29/—108,30 
0,31/—116,79 
0,20/—150,2° 


0,88/ —21,8° 
0,72/ —47,20 
0,51/ —72,0° 
0,27/—107,99 
0,27/—113,20 
0,30/—121,19 
0,20/—156,2° 


GUM 
dB 


36,1 
29,3 
24,3 
16,4 
13,0 
11,6 

5,1 


35,6 
29,5 
24,9 
17,3 
13,8 
12,1 

6,2 


35,1 
29,8 
25,3 
18,0 
14,4 
12,5 

6,8 


34,6 
29,9 
25,4 
18,2 
14,5 
12,5 

7,0 


P-N-P 2 GHz wideband transistor BF G23 


NI 
CTSA 

CTT 
CCS Tt 
COT 


10 


#(MHz) 10" 
Fig. 4 —Vce =5 V;—Ic = 30 mA; Fig.5 —Vce = 5 V; f = 500 MHz; — 
Tamb = 25 °C; typical values. Tamb = 25 °C; typical values. 
2 
(eee eke 


Pe eae ad 
ae NSERR 
ERNE 
oe Ne eee 
See ee eee eee 
7 eeeesen Sas 
PERERA RAS 
pi ee oleae al Goll 
0 4 8 -—Voe(v) 12 
Fig. 6 IE = ig = 0; f = 1 MHz; Tj = 25 OC; Fig. 7 —VcE = 5 V; Tj = 25 0C; << 
typical values. typical values. 


7294121 


0 10 20 _1G(ma) 30 
Fig. 8 —-Vcg = 8 V; f = 800 MHZ; Zs = opt.; Tamb = 25 OC; typical values. ins 
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; 729412 
30 : 


SRG 
CANTY 
id 


0 20 40 Ge(ms) 6° 
—P Fig. 9 Circles of constant noise figure; -VcE = 8 V —Ic = 4 mA; 
f = 800 MHz; Tamb = 25 °C; typical values. 
40 7294124 
Gs (mS) 
—> 


Fig. 10 Circles of constant noise figure; -VcE = 8 V; —Ic = 30 mA; 
f = 800 MHz; Tamb = 25 °C; typical values. 
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P-N-P 2 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a four-lead dual emitter plastic envelope (SOT-103). The device is designed for 
application in wideband amplifiers, such as MATV and CATV systems, up to 2 GHz. 


N-P-N complement is BFG96. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) _ 
Total power dissipation up to Tamb = 70 OC 
Junction temperature 
D.C. current gain | 
—lc = 50 mA; --VcE = 10 V 
Transition frequency at f = 500 MHz 
—lc = 50 mA;—VcE = 10 V 
Feedback capacitance at f = 1 MHz 
Ic =0;—-VceE =10V 
Noise figure at optimum source impedance 
—I¢ = 50 mA; —Vcg = 10 V; f = 800 MHz 


MECHANICAL DATA 
Fig. 1 SOT-103. 


vee Y 
max __. max 


cy 


. 0,24 max 
ei t-1,2 max 


—>'2,7 max! 


«> !min 


(3x 


) 


0,7 max 


—VCBO max. 20 V 
—VCEO max. 15 V 
—Ic max. 75 mA 
Prot max. 700 mW 
Tj max. 175 OC 
hfe min. 20 

fT typ. 45 GHz 
Cre typ. 1,4 pF 
F | typ. 4,3 dB 


Dimensions in mm 


17,4 min ——— > 
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RATINGS 
imiting values in accordance with the Absolute Maximum System (IEC 134) 


ollector-base voltage (open emitter 
ollector-emitter voltage (open base 
aa mitter-base voltage (open collector 


ollector current 
d.c. 


peak value; > 1 MHz 


otal power dissipation up to Tamb = 70 °C 
mounted on print (see Fig. 2) 


torage temperature 


unction temperature 


HERMAL RESISTANCE 


. rom junction to ambient (free air) mounted 
on a fibre-glass print (see Fig. 2) 


—> From junction to case 


> 7296424 


—> HARACTERISTICS 
; = 25 OC unless otherwise specified 


ollector cut-off current 

le =0;-—Vcp=10V | 
.C. current gain 

—lc¢ = 50 mA; —VcE = 10 V 


ransition frequency at f = 500 MHz 
—Ic = 50 mA; —VcE = 10 V 


Noise figure at optimum source impedance and 
—lc = 50 mA; —VceE = 10 V; f = 800 MHz; Tamb = 25 0C 


September 1986 


—VCB max. 20 V 
—VCE max. 15 V 
—VEB max. 3.V 
—Ic max. 75 mA 
—Ic max. 150 mA 
Prot max. 700 mW 
T stg —65 to +175 oC 
Tj max. 175 °C 
Rth j-a 150 K/W 
Rth j-c 75 K/W 


Fig. 2 Requirements for fibre-glass print 


(dimensions in mm). Single-sided 35 um 
Cu-clad epoxy fibre-glass print, thickness 
5 mm. Tracks are fully tin-lead plated. 


Shaded area is Cu. 


typ. 


P-N-P 2 GHz wideband transistor BFG32 


Collector capacitance at f = 1 MHz 

lE =ie =0;-Vcp=10V Co typ. 2,0 pF 
Emitter capacitance at f = 1 MHz 

lc =ic = 0; -VER =0,5V Ce typ. 50 pF 
Feedback capacitance at f = 1 MHz 

Ic =0;—-VcE=10V Cre typ. 1,4 pF 
Maximum unilateral power gain (s-e assumed to be zero) 

| Sfe | - 

[1—Isjol a [1—Isoe| «| 

—l¢ = 50 mA; —Vce = 10 V; f = 800 MHz ; Tampb = 25 OC G typ. 13,5 dB 

—Ic =50mA;—VceE=10V;f= 2 GHz ; Tampb = 25 OC UM typ. 6,0 dB 
Output voltage at djp, = —60 dB 

—lc = 70 mA; —VcE = 10 V; 

RL = 75 2; Tamb = 25 OC 


Vp e Vo at dim = —60 dB; fp = 795,25 MHz 


GUM = 10 log 


Vq = Vo —6 GB ; fg = 803,25 MHz 
Vr =Vo —6 dB ; f, = 805,25 MHz 
measured at Fip+q—r) = 793,25 MHz Vo typ. 500 mV 


Second harmonic distortion (see Fig. 3) 
—lc = 70 mA; —VcE = 10 V; Ry = 75 Q; 


p= Vo = 150 mV at fp = 250 MHz 
Vq F Vo = 150 mV at fg = 560 MHz 


measured at f(p+q) = 810 MHz | d2 typ. —50 dB 


762 


Fig. 3 Intermodulation distortion and second harmonic distortion test circuit. 


L1 = L3= 5 uwH micro-choke 
L2 = 1,5 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm 
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BFG32 


ol 


10 


20 


30 


50. 


f 


May 1985 


Sie 


0,75/ —42,79 


0,74/ —90,70 | 


0,75/—128,8° 


0,74/—167,79 


0,74/-178,70 
0,74/—172,20 
0,76/+139,80 


0,61/ -—63,4° 
0,67/—115,6° 
0,73/—146,79 
0,74/—176,19 
0,73/+173,2° 
0,73/+168,5° 
0,75/+137,49 


0,50/ —93,5° 
0,66/—138,49 
0,72/—160,8° 
0,74/+178,5° 
0,73/+168,9° 
0,73/+165,2° 
0,75/+135,5° 


0,48/—111,89 
0,67/—148,20 
0,73/—166,2° 
0,74/+175,89 
0,73/+ 168,49 


0,73/+164,3° 


0,75/+134,8° 


0,49/—131,20 
0,69/—157,6° 
0,73/—171,3° 
0,75/+.174,19 
0,73/+ 166,89 
0,73/+162,7° 
0,76/+ 134,0° 


Sfe 


13,8/159,7° 


10,8/133,3° 
7,0/112,19 
3,0/ 83,69 
2,0/ 69,0° 


1,6/ 59,30 


0,8/ 33,30 


22,1/153,0° 
15,2/124,99 
9,0/106,0° 
3,8/ 83,39 
2,5/ 70,59 
2,0/ 62,19 
1,0/ 38,29 


 30,5/146,00 


18,7/118,40 
10,5/101,8° 
4,3/ 83,30 
2,8/ 71,60 
2,2/ 63,30 
1,2/ 42,29 


34,6/142,5° 
20,1/115,3° 
11,0/ 99,9° 
4,5/ 83,20 
2,1/ 72,19 
2,3/ 64,20 
1,2/ 44,00 


38,8/139,80 


21,1/112,69 - 


11,5/ 98,30 
4,6/ 82,40 
3,0/ 71,5° 
2,4/ 64,19 
1,2/ 45,30 


Sre 


0,03/ 70,90 
0,06/ 49,20 


0,08/ 33,60 
0,09/ 25,10 


0,10/ 26,80 
0,11/ 27,70 
0,14/ 47,50 


0,03/ 65,70 
0,05/ 44,30 
0,06/ 34,00 
0,07/ 36,20 
0,09/ 40,50 
0,10/ 41,80 
0,16/ 53,30 


0,02/ 60,60 
0,03/ 42,70 
0,04/ 38,90 
0,06/ 48,90 
0,08/ 52,50 
0,09/ 52,30 
0,17/ 57,50 


0,02/ 58,60 
0,03/ 43,80 
0,03/ 43,79 
0,05/ 55,49 
0,08/ 57,79 


0,09/ 56,60 | 


0,17/ 59,20 


0,01/ 57,10 
0,02/ 46,50 
0,03/ 49,50 
0,05/ 61,60 
0,08/ 62,0° 
0,09/ 59,90 
0,18/ 60,90 


$-parameters (common emitter) at —VcE = 10 V, Tamb = 25 9C; typical values. 


Soe 


0,93/ —20,19 


0,74/ —41,90° 
0,52/ —59,20 © 
0,32/ —79,5° 
0,37/ —89,30 


0,41/ —99,6° 


0,40/—139,1° 


0,88/ —30,7° 


0,62/ —61,20° 


0,41/ —85,19 
0,25/—117,20 
0,28/—119,4° 
0,33/—126,0° 
0,31/—159,40 


0,81/ —43,20 
0,53/ —82,0° 


0,38/—111,90 


0,28/—148,30 
0,30/—147,70 
0,54/—150,60 
0,30/ 176,90 


0,76/ —50,30 
0,50/ —93,20 
0,38/—124,10 
0,32/—158,20 
0,32/—157,90 
0,35/—159,80 


—0,32/ 167,50 


0,70/ —58,79 
0,48/—104,70 
0,39/--134,9° 
0,35/—165,60 
0,34/—165,30 
 0,37/—166,8° 
— 0,34/ 160,9° 


5,3 


35,7 


35,9 


13,5 


11,4 


P-N-P 2 GHz wideband transistor BFG32 


7294129 7294126 


Hot 


° 2 3 

1 10 f (MHz) 104 
Fig. 4 —VceE=10V;—Ic =50mA; © Fig. 5 —Vcge = 10 V; f = 500 MHz; 
Tamb = 25 OC; typical values. Tj = 25 OC; typical values. 


7Z94127A 


RECEP 
os SHNSEER 
COPE 

EEReRONERE 
Coe 
COO 


Fig.6 Ile =ig =0; f = 1 MHz; a a 259°C; Fig. 7 —Vcg = 10 V; iT fas 25 9C; 
typical values. typical values. 


"Ca 


7294130 


ee 
CTE 
NN 


0 1 20 30 40 50 

—Ic (mA) Gs (mS) 

Fig. 8 VE = 10 V; f = 800 MHz; Zs = opt.; Fig. 9 Circles of constant noise figure; 
Tamb = 25 9C; typical values. —Vcf = 10 V; —Ic = 50 mA; f = 800 MHz; 


Tamb = 25 OC; typical values. 
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N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is designed for wide- «+ 
band application in CATV and MATV amplifier systems and features high output voltage capabilities. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 45 °C 
Junction temperature 


D.C. current gain 
lc = 100 mA; VcE = 10 V 


Transition frequency at f = 500 MHz 
Ic = 100 mA; VceE = 10 V 


Noise figure at optimum source impedance 
Ic = 20 mA; VcE = 10 V; f = 800 MHz 


Output power at 1 dB gain compression 
VCE = 10 V; lc = 90 mA; f = 800 MHz 


Third order intercept point 
VcE = 10 V; Ic = 90 mA; f = 800 MHz 


MECHANICAL DATA 
Fig. 1 SOT-103. 


5,imin 
7 | > (3x) —— 81min ———> 
ae —_ 
max __ max 
¢ b 
+ 0,24 max <+— 6,8max——> 
we! jt 1,2 max ee hee eS ee 


—>'2,7max'<- 


VCBO 
VCEO 
Ic 
Prot 
qj 


max. 
max. 
max. 
max. 
max. 


min. 


typ. 


typ. 


typ. 


typ. 


25 V 
18 V 
150 mA 
1 W 
175 9C 


25 


3,7 GHz 


2,3 dB 


+22 dBm 


+41 dBm 


Dimensions in mm 
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BFG34 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) ~VcBO max. 25 V 

Collector-emitter voltage (open base) _ VCEO max. 18 V 

Emitter-base voltage (open collector) |  VEBO max. 2V 

Collector current (d.c.) Ic max. a mA 

Total power dissipation up to Tampb = 45 OC | | 
mounted on a fibre-glass p.c.b. (see Fig. 2) Prot max. 1 W 

Storage temperature Tstg —65 to +175 OC 

Junction temperature | Tj max. 175 OC 


THERMAL RESISTANCE 


From junction to ambient mounted on a 


glass-fibre p.c.b. (see Fig. 2) 130 K/W 


Bs) 
or 
7 
3) 

HW 


—s From junction to case Rth j-c = 50 K/W 


$$. §) —_______—__—- 


fe EE NN ace 
10 50 
Fig. 2 Requirements for fibre-glass print 
(dimensions in mm). Single-sided 35 um 
Cu-clad epoxy fibre-glass print, thickness _ 
1,5 mm. Tracks are fully tin-lead plated. 
Shaded area is Cu. 
need | | 7296424 
—e! 4 |< 
—» CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le =0;Vcp=15V a ICBO max. 100 pA 
D.C. current gain | 
Ic = 100 mA; VCE =10V | hFE min. 25 
Transition frequency at f = 500 MHz | 
lc = 100 mA; VcE = 10 V fT | typ. 3,7 GHz 
Collector output capacitance at f = 1 MHz | 
lE=ie=0; VcR =10V Ce typ. 2,3 pF 
Emitter capacitance at f = 1 MHz 
lc=ie=0; VER =0,5 V Ce typ. 10 pF 
Feedback capacitance at f = 1 MHz Oo —_ | 
le =0; Vee =10V | Cre typ. 1,2 pF 
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N-P-N 1 GHz wideband transistor BFG34 


Maximum unilateral power gain (srg assumed to be zero) 


ISfe |? 


GuM = 10 log —————-— 
[1—Isjel?] [1—Isoe!*] 

Ic = 100 mA; VcE = 10 V; f = 800 MHz; Tampb = 25 OC G typ. 14,5 dB 

IC = 100 mA; VcE=10V;f= 2 GHz; Tamb = 25 °C UM typ. 7,0 dB 
Noise figure at optimum source impedance 

Ic = 20 mA; VcE = 10 V; f = 800 MHZ; Tamp = 25 OC F typ. 2,3 dB 
Output power at 1 dB gain compression 

VCE = 10 V; Ic = 90 mA; f = 800 MHz; Tamb = 25 OC typ. +22 dBm 


VCE = 10 V: Ic = 100 mA; f = 300 MHz; Tamb = 25 OC PL typ. +24 dBm 
Third order intercept point 

VCE = 10 V; Ic = 90 mA; f = 800 MHz; Tamb = 25 OC ITO typ. +41 dBm 

VCE = 10 V; I¢ = 100 mA; f = 300 MHz; Tamb = 25 PC typ. +43 dBm 
Output voltage at dj, = —60 dB 

I¢ = 500 mA; VcE = 15 V; 

Ry = 752; Tamb = 25 OC 

Vp = Vo at dim = —60 dB, fp = 795,25 MHz 


Vq = Vo — 6 dB at fg = 803,25 MHz 
Vr =Vo —6 dB at f- = 805,25 MHz 
measured at f(p+q—r) = 793,25 MHz Vo typ. 750 mV 


Second harmonic distortion (see Fig. 3) 
Ic = 100 mA; VcE = 10 V; RL = 75Q; 
VSWR < 2; Tamb = 25 OC 
Vp = Vo = 316 mV at fp = 250 MHz 
Vq = Vo = 316 mV at fq = 560 MHz 


measured at F(p+q) = 810 MHz d2 typ. —55 dB 
2,2 nF 2,2 nF 
*VeB es = *Vec 
10 nF ib | | 10 nF 
, 7 10 kQ L2 , y 
10 nF 2002 
yY— eae) 
10 nF 752 
L1 L3 +o output 
10 
7520 10 nF nF > 
input ube T.U.T. 


1,5 pF 0,82 pF 
| | eae Ye 29,7 
aie [" 7293446.1 


Fig. 3 Intermodulation distortion and second harmonic distortion test circuit. 


L1=L2=5 wH Ferroxcube choke 
L3 = 2 turns Cu wire (0,5 mm), internal diameter 4 mm, winding pitch 2 mm 
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78 


s-parameters (common emitter) at VCE = 10 V; Tamp = 25 OC; typical values. 


Ic 


f 


mA MHz 


10 


20 


30 


50 


Sie 


0,91/ —40,7° 
0,95/ —87,6° 
0,85/—126,7° 
0,78/—167,39 
0,78/+177,20 
0,78/+169,79 
0,82/+162,20 
0,82/+140,5° 


0,85/ —48,29 


0,80/ —98,7° 
0,78/—135,79 
0,76/—171,89 
0,76/+175,09 
0,76/+168,4° 
0,79/+161,2° 
0,80/+140,6° 


0,81/ —56,5° 
0,76/—108,9° 
0,75/— 143,20 
0,74/—175,9° 
0,73/+172,5° 
0,74/+166,8° 
0,78/+159,0° 
0,77/+140,30 


0,79/ —61,19 
0,75/—113,4° 
0,74/—146,2° 
0,73/—177,0° 
0,73/+172,00 
0,73/+166,9° 
0,77/+158,6°0 
0,76/+140,0° 


0,78/ —64,6°0 
0,73/—118,19 
0,73/—148,9° 
0,73/—178,19 
0,72/+170,5° 
0,72/+165,2° 
0,76/+157,5° 
0,75/+ 139,99 
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Sfe 


13,5/156,6° 
10,3/131,2° 
6,6/109,7° 
2,8/ 79,99 
1,8/ 64,79 
1,5/ 54,60 
1,1/ 48,79 
0,7/ 27,60 


20,9/154,79 
14,8/126,79 
4,0/106,9° 
3,8/ 81,89 
2,5/ 68,50 
2,0/ 58,80 
1,6/ 53,99 
1,0/ 30,69 


28,5/151,5° 
19,0/122,8° 
11,2/104,70 
4,7/ 82,79 
3,0/ 70,79 
2,4/ 62,20 
1,9/ 58,99 
1,2/ 35,40 


32,7/149 40 
21,1/121,0° 
12,1/104,0° 
5,0/ 83,70 
3,3/ 72,00 
2,6/ 63,90 
2,1/ 61,19 
1,4/ 38,30 


36,7/147,39 
22,9/119,49 
13,0/102,6° 
5,3/ 94,30 
3,5/ 73,19 
2,// 64,89 
2,3/ 63,0° 
1,4/ 40,59 


Sre 


0,03/ 69,30 
0,05/ 46,60 
0,07/ 30,20 
0,07/ 20,99 
0,07/ 27,30 
0,07/ 33,50 
0,07/ 45,70 
0,12/ 71,30 


0,03/ 66,39 
0,05/ 43,60 
0,06/ 30,4° 
0,06/ 28,60 
0,07/ 36,90 
0,07/ 41,30 
0,08/ 51,0° 
0,14/ 66,80 


0,02/ 63,0° 
0,04/ 41,79 
0,05/ 31,79 
0,06/ 36,2° 
0,07/ 44,30 
0,08/ 47,60 
0,09/ 55,19 
0,14/ 63,70 


0,02/ 61,80 
0,04/ 40,70 
0,05/ 32,50 
0,06/ 39,5° 
0,07/ 47,20 
0,08/ 49,80 
0,09/ 56,70 
0,15/ 62,30 


0,02/ 60,00 
0,04/ 39,79 
0,04/ 33,20 
0,06/ 42,60 
0,07/ 49,40 
0,08/ 51,50 
0,09/ 58,00 
0,15/ 60,80 


Soe 


0,95/ —16,40 
0,77/ —32,19 
0,59/ —42,30 
0,45/ —58,19 
0,51/ —73,6°0 
0,56/ —86,6° 
0,52/—101,50 
0,42/—138,00 


0,92/ —23,3° 
0,68/ —45,0° 
0,47/ —58,5° 
0,30/ —74,99 
0,36/ —85,80 
0,41/ —97,40 
0,38/—111,89 
0,36/—142,89 


0,89/ —31,30 
0,60/ —59,9° 
0,39/ —80,3° 
0,23/—107,6° 
0,27/—110,2°9 
0,31/—118,3° 
0,29/—133,50 
0,28/—155,5° 


0,87/ —35,7° 
0,58/ —68,20 
0,38/ —92,80 
0,23/—127,4° 
0,25/—126,8° 
0,29/—132,4° 
0,28/—147,9° 
0,24/—165,79 


0,86/ —40,39 
0,56/ —76,5° 
0,37/—104,5° 
0,25/—142,70 
0,25/—142,0° 
0,30/—145,6°0 
0,29/—161,1° 
0,24/—177,29 


N-P-N 1 GHz wideband transistor 


$-parameters (common emitter) at VCE = 10 V; Tamb = 25 OC; typical values. 


Ic 
mA 


100 


102 


Sie 


0,78/ —67,3° 
0,74/—112,0° 
0,73/—151,19 
0,72/—178,49 
0,72/ +170,2° 
0,72/ +164,69 
0,76/ +157,8° 
0,75/ +139,5° 


0,78/ —68,3° 
0,74/—121,6° 
0,73/—151,6° 
0,73/—179,49 
0,73/ +170,69 
0,72/+165,3° 
0,77/+157,39 
0,75/+139,4° 


CN EAT 
ll 
CUMIN ELT 
IME [Ah 
aL LUTE 1 LL 


f (MHz) 


Sfe 


38 ,4/146,49 
23,5/118,29 
13,3/102,3° 
5,5/ 84,40 
3,5/ 73,19 
2,8/ 65,69 
2,3/ 63,89 
1,5/ 41,79 


38,9/145,20 
23,5/117,29 
13,1/101,39 
5,4/ 83,89 
3,5/ 73,49 
2,8/ 65,49 
2,3/ 64,19 
1,5/ 41,99 


104 


Fig. 4 Vege = 10 V; Ic = 100 mA; Tamb = 25 OC; 


typical values. 


Sre 


0,02/ 59,19 
0,04/ 39,30 
0,04/ 33,99 
0,06/ 43,80 
0,07/ 50,39 
0,09/ 52,19 
0,09/ 58,39 
0,16/ 59,79 


0,02/ 58,20 
0,04/ 38,8° 
0,04/ 33,79 
0,06/ 44,30 
0,07/ 50,6° 
0,09/ 52,20 
0,09/ 58,30 
0,15/ 59,70 


Soe 


0,84/ —42,80 
0,55/ —81,1° 
0,37/—110,49 
0,27/—149,19 
0,27/—148,8° 
0,30/—151,79 
0,30/—166,8° 
0,24/+175,20 


0,83/ —44,40 
0,54/ —83,19 
0,37/—112,79 
0,27/—151,30 
0,27/—150,99 
0,30/—153,40 
0,30/—168,69 
0,24/+175,2° 


BFG34 


7294132.1 


60 80 


100 


Ie (mA) 


Fig. 5 Voce = 10 V; f = 500 MHz; Tj 
typical values. 


= 25 OC; 
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Fig. 6 le = ig = 0; f = 1 MHz; Tj = 25 OC; : Fig. 7 Voce = 10 V; Tj = 25 9C; 
typical values. typical values. 


7294111 


Gg (mS) 


Fig. 8 Circles of constant noise figure; VcE = 10 V; Ic = 20 mA; 
f = 800 MHZ; Tamb = 25 OC; typical values. 
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P-N-P 2 GHz WIDEBAND TRANSISTOR — 


P-N-P transistor in a four-lead dual emitter plastic envelope (SOT-103). This device is designed for 
application in wideband amplifiers, such as in CATV and MATYV systems, up to 2 GHz. 


N-P-N complement is BFG9OA. Sic 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 20 V 
Collector-emitter voltage (open base) —VCEO max. 15 V 
Collector current (d.c.) —Ic max. 25 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 180 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 

—lc = 14 mA;—-VcE = 10 V hFE min. 20 <4 
Transition frequency at f = 500 MHz 

—lc = 14 mA; —VcE = 10 V tT typ. 5 GHz 
Feedback capacitance at f = 1 MHz 

Ic =0;-VcE=10V Cre typ. 0,45 pF 
Noise figure at optimum source impedance 

—Ilc = 14 mA; —VcE = 10 V; f = 800 MHz F typ. 3,4 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-103. 


1,45 115 
max ___. max 


0,24 max <+— 6,8max —-> 
>! + 1,2 max SS Sh ee 


7Z75914A 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —VCEO max. 15 V 
Emitter-base voltage (open collector) | ~—VEBO max. 2V 
Collector current © 

d.c. —Ic max. 25 mA 

peak value; f > 1 MHz —ICM max. 35 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 180 mW 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient (free air) mounted 
on a fibre-glass print (see Fig. 2) Rth j-a | 500 K/W 


Fig. 2 Requirements for fibre-glass print (dimensions 
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass 
| print, thickness 1,5 mm. Tracks are fully tin-lead 

cae vee plated. Shaded area is Cu. 


—» CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0; -Vcp =10V | —ICBO max. 50 nA 
D.C. current gain | 

—lc = 14 mA; —VcE = 10 V hFE min. 20 
Transition frequency at f = 500 MHz 

—lc=14mA;—VcE = 10V tT typ. 5,0 GHz 


Noise figure at optimum source impedance and 
—VcE = 10 V; f = 800 MHz; Tamb = 25 OC 


at—Ic= 4mA typ. 2,4 dB 
at —-Ic=14mA | typ. 3,4 dB 
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P-N-P 2 GHz wideband transistor 


Collector capacitance at f = 1 MHz 


l—E =ie =0;—-Vcp=10V Cec typ. 0,9 pF 
Emitter capacitance at f = 1 MHz 

Ic =ic =0;-VeER=05V Ce typ. 1,1 pF 
Feedback capacitance at f = 1 MHz 

lc =0;-Vce =10V Cre typ. 0,45 pF 
Maximum unilateral power gain (sre assumed to be zero) 

Gum = 10 log so EG a 

[1—|sjo|? ] [1—|soel? | 
—Ic = 14 mA; —VcgE = 10 V; f = 800 MHZ; Tamb = 25 PC G typ. 16,5 dB 
—Ilc =14mA;—VcE=10V;f= 2 GHz; Tamb = 25°C UM typ. 8,5 dB 


Output voltage at djp, = —60 dB 
—lc = 14mA;—VcE = 10 V; 
Ri = 75 Q; Tamb = 25 OC 


Vp = Vo at dim = —60 dB ; fp = 795,25 MHz 


Vr = Vo —6 dB ; fp = 805,25 MHz 
measured at f(p+q+r) = 793,25 MHz Vo typ. 150 mV 


Seconds harmonic distortion (see Fig. 3) 
—Ic = 14mA;—VcE = 10 V; RE =75Q; 
VSWR <2; Tamb = 25 OC 
Vp = Vo = 150 mV at fy = 250 MHz 
Vg = Vo = 150 mV at fg = 560 MHz 


measured at f(p+q) = 810 MHz d2 typ. —50 dB 


7296381 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3=5 wH micro-choke 
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm 
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s-parameters (common emitter) at —VcE = 10 V; Tamb = 25 OC; typical values. 


—I¢ f 
mA MHz 


10 800 
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Sie 


0,66/ 67,49 
0,65/ 41,0° 
0,63/ —25,4° 
0,50/ —61,8° 
0,48/—173,2° 
0,46/—170,19 
0,47/*178,49 
0,54/ +169,8° 
0,46/+144,60 


0,44/ + 60,29 
0,45/+ 24,490 
0,47/ —49,4°0 
0,46/ 92,90 
0,47/—176,49 
0,48/—179,6° 
0,48/ +167,7° 
0,53/ +159,79 
0,48/ +137,2° 


0,34/+ 53,80 
0,37/+ 11,99 
0,42/ —64,7° 
0,46/—160,69 
0,47/—174,4° 
0,48/ +175,9° 
0,50/ +164,4° 
0,55/ +158,19 
0,49/ +134,9° 


Sfe 


13,1/132,5° 
12,3/131,79 
10,4/136,5° 
6,5/105,89 
4,7/ 87,79 
3,7/ 81,19 
3,0/ 77,49 
2,8/ 57,00 
2,0/ 22,49 


194/137 ,8° 
17 8/129, 8° 
14,3/127 20 
7,7/ 97,69 
5,4/ 82,69 
4,2/ 77,19 
3,3/ 75,69 
3,3/ 57,59 
2,2/ —3,9° 


22,3/136,99 
19,9/131,0° 
15,9/123,19 
7,9/ 96,89 
5,5/ 81,79 
4,2/ 75,79 
3,4/ 74,59 
3,2/ 54,60 
2,2/ —6,40 


Sre 


0,04/ 48,9° 
0,04/ 63,79 
0,05/ 64,19 
0,08/ 44,89 
0,10/ 46,9° 
0,10/ 44,79 
0,11/ 44,8° 
0,13/ 51,19 
0,15/ 4,00 


0,04/ 34,20 
0,04/ 58,60 
0,05/ 57,90 
0,07/ 48,40 
0,09/ 53,80 
0,09/ 52,50 
0,10/ 53,50 
0,12/ 58,70 
0,15/ 11,30 


0,04/ 34,19 
0,03/ 54,79 
0,04/ 57,3° 
0,06/ 54,0° 
0,08/ 56,79 
0,08/ 54,99 
0,09/ 56,49 
0,11/ 62,49 


0,14/ 13,49 © 


Soe 


0,98/+ 81,60 
0,96/+49,7° 
0,82/+ 2,7° 
0,58/—19,6° 
0,49/—29,3° 
0,43/—33,19 
0,38/—46,5° 
0,34/—48,19 
0,31/—89,89 


0,96/+79,60 


~ 0,91/+43,50 


0,73/ —4,70 
0,46/—25,99 
0,38/—30,9° 
0,33/—35,6° 
0,29/—45,9° 
0,27/—48,79 
0,24/—91,20 


0,95/+ 78,20 
0,88/+ 41,30 
0,69/ —8,5° 
0,40/—26,89 
0,34/—32,19 
0,30/—37,0° 
0,27/—44,19 
0,24/—45,19 


0,22/—90,99 | 


GUM 
dB 


38,4 


35,6 


27,5 
19,3 
15,9 
13,4 
11,3 
11,1 

7,4 


37,9 
33,6 
27,5 
19,7 
16,4 
14,0 
11,9 
12,0 

8,1 


37,4 
33,1 
27,6 
19,7 
16,5 
14,1 
12,3 
12,0 
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P-N-P 2 GHz wideband transistor 


s-parameters (common emitter) at -Voge = 5 V; Tamb = 25 OC; typical values. 


mA 


20 


25 


30 


f 


Sie 


0,15/ +3,5°0 
0,31/ —46,99 
0,45/ —83,8° 
0,55/—175,0° 
0,58/ +177 ,20 
0,57/ +170,3° 
0,59/ +159,5° 
0,54/ +150,9° 
0,58/ +132,19 


0,15/ —27,19 
0,32/ —61,0° 
0,45/ —80,4° 
0,57/—179,4° 
0,57/ +174,6° 
0,59/ +167,5° 
0,61/+157,3° 
0,56/ +151,19 
0,60/ +131,8° 


0,19/ —46,2° 
0,34/ —73,19 
0,47/ —67,1° 
0,58/—176,6° 
0,59/ +167,6° 
0,60/+167,49 
0,63/+157,3° 
0,57/+156,7° 
0,63/+130,5° 


Sfe 


21,7/136,8° 
18,4/142,5° 
14,2/120,9° 
6,6/ 94,19 
4,6/ 79,20 
3,5/ 73,89 
2,8/ 72,99 
2,2/ 56,09 
1,9/ —6,2° 


22 ,0/138,19 
18,7/131,19 
14,1/119,59 
6,4/ 92,49 
4,5/ 78,99 
3,4/ 73,19 
2,8/ 71,8° 
2,2/ 75,30 
1,8/ —6,7° 


21,9/138,3° 
18,2/129,20 
13,9/118,90 
6,2/ 92,50 
4,3/ 77,7° 
3,3/ 72,70 
2,7/ 70,8° 
2,2/ 49,20 
1,8/ —8,20 


Sre 


0,04/ 28,10 
0,04/ 64,90 
0,04/ 56,5° 
0,06/ 52,39 
0,08/ 58,4° 
0,08/ 58,19 
0,09/ 59,30 
0,11/ 67,60 
0,14/ 16,00 


0,04/ 34,0° 
0,03/ 64,9° 
0,04/ 54,0° 
0,06/ 53,99 
0,08/ 59,2° 
0,08/ 58,39 
0,08/ 61,89 
0,10/ 68,99 
0,14/ 17,69 


0,04/ 28,3° 
0,03/ 63,79 
0,04/ 56,89 
0,05/ 56,9° 
0,08/ 60,39 
0,08/ 59,99 
0,09/ 63,19 
0,11/ 70,69 
0,14/ 19,2° 


Soe 


0,91/ +75,5° 
0,80/ + 35,69 
0,59/ —15,50 
0,32/ —34,49 
0,27/ —36,0° 
0,24/ —41,30 
0,21/ —47,79 
0,18/ —36,0° 
0,19/—108,6° 


0,90/ + 75,40 
0,78/ + 34,30 
0,56/ —15,9° 
0,31/ —34,40 
0,26/ —35,40 
0,23/ —40,1° 
0,21/ —48,50 
0,18/ —24,30 
0,19/ —96,0° 


0,88/ + 74,70 
0,77/ + 30,690 
0,55/ —16,8° 
0,29/ —30,8° 
0,26/ —35,6° 
0,23/ —37,6° 
0,21/ —45,90 
0,19/ —45,40 
0,20/ —95,7° 
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Fig. 4 —Vcg = 10 V; —I¢ = 14 mA; , Fig. 5 —Vce = 10 V; f = 500 MHz; Tj = 25 9C; 
Tamb = 25 °C; typical values. typical values. 
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Fig.6 Ie = ig = 0; f = 1 MHz; Tj = 25 °C; Fig. 7 —VcE = 10 V; Tj = 25 OC; 
typical values. | typical values. 


Fig.8 —VcE = 10 V; f = 800 MHz; Zs = opt.; Tamb = 25 OC. 
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P-N-P 2 GHz wideband transistor BFG 51 


7294141 


Fig. 9 Circles of constant noise figure; -~VcE =10V;—Ic =4mA; 
f = 800 MHz; typical values. 


TIN 


Ngee 
En Ne NV NL 
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Gs (mS) 


Fig. 10 Circles of constant noise figure; -VcE = 10 V; —Ic = 14 mA; 
f = 800 MHz; typical values. 
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BFG65 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). It is designed for wideband <— 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency, high gain and a very low noise figure up 

to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 300 mW 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic =15mA;VcE=5V hFE min. 60 
Transition frequency at f = 500 MHz 

Ic =15 mA; VcE=8 V fT typ. 7,5 GHz 
Noise figure at Zs = 60 22; 

lc = 15 mA; Vcg =8 V; f = 2 GHz F typ. 3,0 dB 
Maximum unilateral power gain at f = 2 GHz 

Ic =15mA;VcE=8V GUM typ. 10,5 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 


0,24 max + 6,8max —-~ 


ae! t-1,2 max SSS oh eS 
7ZTS914A 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tampb = 60 °C 

mounted on a fibre-glass p.c.b. (see Fig. 2) Prot max. 300 mW 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient (free air) mounted 
on a glass-fibre p.c.b. (see Fig. 2) Rth j-a 


300 K/W 


Pe 


Fig. 2 Requirements for fibre-glass print (dimensions 

in mm). Single-sided 35 um Cu-clad epoxy fibre-glass 
| | print, thickness 1,5 mm. Tracks are fully tin-lead 

~~! 3 7293406 plated. Shaded area is Cu. 


—e CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0; Vcp=5V ICBO max. 50 nA 

D.C. current gain : 
min. 60 

Ic=15mA; VcE=5V | hFE typ. 100 
Transition frequency at f = 500 MHz 

lc=15mA; VcE=8V {T typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 

lE=ie=0;VcR=8V © Co typ. 1,1 pF 
Emitter capacitance at f = 1 MHz 

Ic =i =0; Vep=0,5 V Ce typ. 1,3 pF 
Feedback capacitance at f = 1 MHz 
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N-P-N 2 GHz wideband transistor BFG65 


Maximum unilateral power gain (sy— assumed to be zero) 


Istel? 
Gum = 10 log ————-—_—_— 
[1—Isiel”] (Soe!) 
Ic = 15 mA; VcE = 8 V; f = 800 MHz; Tampb 25 OC G typ. 18,5 dB 
Ic = 15 MA; Vc =8 V; f = 2 GHz; Tamb = 25 OC UM typ. 10,5 dB 


Noise figure at optimum source impedance and 
VcE = 8 V; f = 800 MHz; Tamb = 25 OC; 


lc= 5mA c typ. 0,8 dB 

Ic =15mMmA typ. 1,5 dB 
Noise figure at Zs = 60 2 and 

VcE =8 V; f = 2 GHz; Tamb = 25 OC; 

lc= 5mA Fc typ. 2,5 dB 

lc =15 mA typ. 3,0 dB 


40 
UM fy 
: Pee eee 
- HNC Oo 
TT NT 2annnas 
t ia a 
RE A a ae 
HH) EEEECECEE 
TC CE att tt tt 
CCE I CEEFEEE FEY] 
"1 102 103 £ (MHz) 104 0 10 20 30 oo ae 
E(m 
Fig. 3 Vege =8 V; Ic = 15 MA; Tamb = 25 OC; Fig.4 Voge =8 V; f = 500 MHz; 
typical values. typical values. 
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s-parameters (common emitter) at Vee = 8 V; Tamb = 25 OC; typical values 


Ic 
mA 


5 


15 


20 


30 


f 
MHz 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


Sie 


0,86/ —11,0° 
0,85/ —31,0° 
0,74/ —58,3° 
0,62/—114,9° 
0,54/—141,0° 
0,52/—155,9° 
0,50/—170,7° 
0,51/+179,49 
0,50/ +159,20 


0,75/ —17,4° 
0,72/ —46,3° 
0,60/ —81,79 
0,52/—138,79 
0,48/—-159,5° 
0,48/—171,79 
0,48/+175,60 
0,48/+169,3° 
0,48/ +150,8° 


0,66/ —22,8° 
0,62/ —58,5° 
0,53/ —97,79 
0,50/—149,2° 
0,47/—167 8° 
0,47/—178,4° 
0,48/+169,9° 
0,48/+165,1° 


0,48/ +147 30. 


0,60/ —27,30 
0,56/ —67,79 
0,49/—108 49 
0,49/—155,6° 
0,47/—172,19 
0,47/+178,19 
0,49/+167,19 
0,48/+162,99 
0,48/+145,50 


0,50/ —35,8° 
0,48/ —83,7° 
0,46/—124,20 
0,49/—163,7° 
0,47/—177,5° 
0,48/+173,9° 
0,50/+163,8° 
0,48/+160,30 


0,49/+143,49 
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Sfe 


15,0/173,8° 
14,6/159,5° 
12,4/143,0° 
8,0/109,79 
5,5/ 94,80 
4,5/ 85,50 
3,7/ 78,89 
3,1/ 72,30 
2,3/ 60,60 


26,0/169,9° 
24 0/151 ,20 
18,0/131,80 
9,8/101,3° 
6,5/ 89,30 
5,2/ 81,50 
4,2/ 76,49 
4,0/ 70,5° 
2,// 60,20 


33,9/167 ,0° 
29,9/145,50 
21,1/125,50 
10,4/ 97,80 
6,8/ 86,80 
5,5/ 79,99 
4,5/ 75,30 
3,8/ 69,50 
2,8/ 60,00 


39,4/164,9° 
33,1/141,80 
22,6/121,89 
10,7/ 95,90 
6,0/ 85,50 
5,6/ 79,00 
4,6/ 74,80 
3,8/ 69,00 
2,9/ 59,79 


46,8/161,79 
37 ,2/136,5° 
23,9/117,00 
10,7/ 93,59 
6,0/ 84,0° 
5,6/ 77,79 
4,6/ 73,89 
3,8/ 68,19 
2,9/ 59,19 


Sre 


0,01/ 85,59 
0,02/ 72,79 
0,04/ 62,0° 
0,07/ 44,19 
0,08/ 43,79 
0,08/ 42,9° 
0,09/ 44,80 
0,10/ 49,79 
0,11/ 54,70 


0,01/ 78,70 
0,02/ 67,20 
0,03/ 57,30 
0,05/ 48,99 
0,06/ 53,79 
0,07/ 55,09 
0,08/ 57,6° 
0,10/ 61,49 
0,12/ 63,0° 


0,01/ 77,89 
0,02/ 64,30 
0,03/ 56,49 
0,04/ 53,99 
0,06/ 59,6° 
0,07/ 60,8° 
0,08/ 62,70 
0,10/ 65,70 
0,12/ 66,19 


0,01/ 72,70 
0,02/ 62,90 
0,03/ 56,30 
0,04/ 57,20 
0,06/ 63,0° 
0,07/ 63,60 
0,08/ 65,80 
0,10/ 68,00 
0,13/ 67,70 


0,01/ 73,5° 
0,02/ 60,89 
0,02/ 57,60 
0,04/ 62,00 
0,06/ 67,10 
0,07/ 67,40 
0,08/ 69,19 
0,10/ 70,6° 
0,13/ 69,59 


Soe 


0,98/ —5,7° 
0,96/—16,8° 
0,81/—29,40 
0,57/—51,20 
0,46/—59,30 
0,43/—61,7° 
0,39/—64,9° 


0,34/—72,390. 


0,33/—85,7° 


0,95/ —9,40 
0,89/—24,90 
0,68/—39,70 
0,41/—59,20 
0,34/—64,8° 
0,31/—66,20 
0,27/—68,19 
0,25/—76 4° 
0,25/—89,40 


0,94/—12,0° 
0,83/—30,2° 
0,60/—45 ,0° 
0,34/—62,40 
0,29/—66,8° 
0,26/—68,1° 
0,23/—69,5° 
0,21/—78,50 
0,21/—91,5° 


0,92/—13,90 
0,79/—33,40 
0,54/—47 ,9° 
0,31/—63,70 
0,26/—67 ,5° 
0,24/—68,60 
0,20/—69,90 
0,20/—79,30 
0,20/—92,60 


0,90/—16,5° 
0,72/—37 ,5° 
0,47/—50,60 
0,27/—63,30 
0,23/—66,40 
0,22/—67 30 
0,19/—68 40 
0,18/—79,19 
0,18/—92,6° 


GUM 
dB 


42,8 
40,4 
30,0 
21,8 
17,3 
15,3 
13,3 
11,7 

9,1 


42,4 
37,6 
30,0 
22,0 


12,5 
10,0 


42,7 


N-P-N 2 GHz wideband transistor | | BFG65 


7294142 


Reet eee eae 
Seas eee ress 
eae eae eee 
2aeaa saa 
Pe Ue ee ea olen 
al otha) estes ele eet abled 
eae Sea eee 
Pea eee eee s 
SR eee ae eee 
See eee eres 
ee 


90 


Fig.5 Vce = 5 V; Tj = 25 OC; typical values. 


ore 


Fig. 6 Circles of constant noise figure; Vce =8 V; 
Ic =5mA;f= 800 MHz; Tamb = 25 OC; 
typical values. 


4S 
AL ICINN | 
fit ret 


Fig. 7 Circles of constant noise figure; VCE = 8 V; 
Ic = 15 mA; f = 800 MHz; Tamb = 25 OC; 
typical values. 
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BFG65 


, derived from input reflection 


Fig. 8 Input impedance 


Fig. 9 Reverse tran 


for Figs 8,9, 10 and 11: VcgE = 8 V; Ic = 30 MA; Tamb = 25 OC; typical values. 


nditions 


Co 
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N-P-N 2 GHz wideband transistor BFG65 
1 
ZA ee,” 


Fig. 11 Forward transmission coefficient sfe. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-143). It is designed for wideband 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency, high gain and a very low noise figure up 

to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage VcBO max. 20 V 
Collector-emitter voltage ) VcEQ max. 10V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation 

up to Tamb = 25 PC Prot max. 300 mW 
Junction temperature Tj max. 150 9C 
D.C. current gain 

. 7 min. 60 

Ic = 15 mA; VceE=5 V hee typ. 100 
Transition frequency at f = 500 MHz 

lc =15 mA; VcE=8V fr typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz . 

Ic = 15 MA; VcgE =8 V; Tamb = 25 PC Gym typ. 10,0 dB 


Noise figure at f = 2 GHz 
Zs = 60 2; Tamb = 25 OC 


Ic =5 mA; VcE=8V F typ. 2,5 dB 
Ilc=15 mA; VcE=8V F typ. 3,0 dB 
MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-143. 


2 


3,4 
7Z285014.7 


TOP VIEW 
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RATINGS | a | oo | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

VcBO 
VCEO 
VEBO 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamb = 25 OC 
mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient 
mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le =0; Veg = 10V 
D.C. current gain 
Ic=15 mA; VcE=5V 


Transition frequency at f = 500 MHz 
lc =15 mA; VcE=8V 
Collector capacitance at f = 1 MHz 
Emitter capacitance at f = 1 MHz © 
Ic =1,=0; Veg =0,5 V 
Feedback capacitance at f = 1 MHz 
lc=0;VcE=8V | 
Maximum unilateral power gain (sre assumed to be zero) 
Isfel* 
[1—Isie|?] [1—IsoeI?] 
atlc = 15 MA; VcE =8V; 
f=2 GHz; Tamb = 25 OC 
Noise figures at f = 800 MHz; Zs = opt.; 
Tamb = 25 °C; Vce =8 V 
Ic= 5mA 
lc=15mA 
Noise figures at f = 2 GHz; Zs = 60 2 
Tamb = 25 °C; Veg =8V 
Ic= 5mA 
lc=15mA 


Gum = 10 log 
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Rth j-a 


GUM 


max. 20 
max. 10 
max. 2,D 
_ max. 50 
max. 300 
—65 to + 150 
max. 150 
430 

max. 50 
min. 60 
typ. 100 
typ. 7,5 
typ. 0,7 
typ. 1,3 
typ. 0,5 
typ. 10,0 
typ. 0,8 
typ. 1,5 
typ. 2,5 
typ. 3,0 


K/W 


nA 


GHz 
pF 
pF 


pF 


dB 


dB 
dB 


dB 
dB 


N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at VcE = 8 V; Tamb = 25 9C; typical values. 


Ic 
mA 


10 


15 


20 


Sie 


0,96/ —6,8° 
0,98/ —20,8° 
0,89/ —40,19 
0,81/ —89,3° 
0,68/—123,0° 
0,64/—139,99 
0,60/—157 ,39 
0,59/—173,39 
0,57/+161,79 


0,91/ —10,99 
0,91/ —30,3° 
0,79/ —56,3° 
0,64/—115,99 
0,55/—145 5° 
0,53/—161,4° 
0,52/—176,59 
0,51/+172,29 
0,50/ +149,80 


0,85/ —16,19 
0,81/ —42,60 
0,67/ —76,3° 
0,54/—137,59 
0,49/—161,8° 
0,49/—175,29 
0,49/+171,59 
0,47/+163,59 
0,47/+142,5° 


0,80/ —20,19 
0,74/ —51,8° 
0,60/ —89,4° 
0,51/—147 5° 
0,47/—168 ,5° 
0,47/+179,29 
0,48/+166,5° 
0,46/ +160,0° 
0,45/ +139,59 


0,76/ —23,8° 
0,69/ —60,0° 
0,55/ —99,6° 
0,49/—152,50 
0,46/—172,99 
0,46/ +175 ,9° 
0,47/+163,5° 
0,45/+157,99 
0,45/ +137 8° 


Sfe 


5 8/177, 89 
5 ,6/165,89 
5,1/153,20 
4,3/121,5° 
3,3/102,0° 
2,8/ 89,89 
2,3/ 81,19 
2,0/ 71,89 
1,5/ 56,3° 


13,5/174 8° 
12,6/159,59 
10,6/143,5° 
7 ,4/109,8° 
5,2/ 93,59 
4,2/ 84,00 
3,5/ 77,89 
2,9/ 69,19 
2,2/ 56,79 


23,5/170,6° 
21,3/151,80 
16,6/133,0° 
9,5/101,5° 
6,3/ 88,50 
5,1/ 80,590 
4,2/ 75,89 
3,5/ 67,50 
2,6/ 56,80 


31,0/167,8° 
26,9/146,8° 
19,9/126,79 
10,3/ 98,0° 
6,7/ 86,50 
5,4/ 79,30 
4,4/ 75,0° 
3,7/ 67,0° 
2,7/ 56,89 


37,2/165,40 
31,2/142,69 
21,8/122,50 
10,6/ 96,0° 
7,0/ 85,09 
5,5/ 78,30 
4,6/ 74,30 
3,8/ 66,40 
2,8/ 56,70 


Sre 


0,01/ 84,59 
0,03/ 77,59 
0,05/ 66,80 
0,09/ 43,40 
0,11/ 33,80 
0,11/ 28,00 
0,11/ 25,80 
0,11/ 27,49 
0,10/ 32,20 


0,01/ 83,30 
0,03/ 72,29 
0,04/ 60,3° 
0,07/ 41,49 
0,08/ 39,99 
0,08/ 39,1° 
0,08/ 41,20 
0,09/ 44,60 
0,11/ 49,80 


0,01/ 80,19 
0,02/ 67,20 
0,04/ 55,50 
0,05/ 45,70 
0,07/ 49,20 
0,07/ 50,6° 
0,08/ 53,40 
0,09/ 55,39 
0,12/ 57,70 


0,01/ 76,4° 
0,02/ 64,19 
0,03/ 54,00 
0,05/ 49,70 
0,06/ 54,60 
0,07/ 55,99 
0,08/ 58,40 
0,10/ 59,20 
0,12/ 60,29 


0,01/ 75,60 
0,02/ 61,79 
0,03/ 53,60 
0,04/ 53,00 
0,06/ 58,19 
0,07/ 59,30 
0,08/ 61,50 
0,10/ 61,40 
0,12/ 61,70 


a 


Soe 


0,99/ —3,20 
1,01/ —10,0° 
0,91/ —19,0°0 
0,79/ —38,5° 
0,67/ —50,0° 
0,65/ —54,50 
0,62/ —61,7° 
0,55/ —69,3° 
0,54/ —85,8° 


0,98/ 
0,96/ —17,0° 
0,81/ —29,5° 
0,58/ —50,8° 
0,48/ —59,5° 
0,44/ —62,2° 
0,42/ —67,1° 
0,38/ —75,70 
0,38/ —89,5° 


0,96/ 
0,89/ —25,20 
0,68/ —40,00 
0,42/ —60,20 
0,35/ —67,0° 
0,32/ —68,9° 
0,29/ —72,50 
0,28/ —82,10 
0,29/ —94,50 


0,94/ —12,20 
0,83/ —30,3° 
0,60/ —45,50 
0,35/ —64,90 
0,29/ —70,89 
0,27/ —72,8° 
0,24/ —75,80 
0,24/ —86,0° 
0,25/ —97,89 


0,92/ —14,30 
0,78/ —34,30 
0,54/ —49,50 
0,31/ —68,0° 
0,26/ —73,39 
0,24/ —75,30 
0,21/ —78,30 
0,22/ —88,9° 
0,22/—100,20 


GUM 
dB 


44,1 
46,5 
28,7 
21,5 
15,7 
13,7 
11,5 

9,5 

6,7 


44,2 
40,9 
29,3 
21,5 
17,1 
15,0 
13,1 
11,3 

8,7 


43,8 
38,0 
29,6 
21,9 
17,7 
15,8 
13,9 
12,3 

9,6 


43,5 
37,2 
29,8 
22,1 
18,1 
16,1 
14,3 
12,5 
10,0 


43,3 
36,8 
29,8 
22,2 


18,2 - 


16,1 
14,5 
12,8 


10,2 
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7294746 


{TV 


729474 


Fig.2 Veg =8 V; f = 500 MHz: Fig. 3 Voce =5 V: Tamb = 25 °C; 
Tamb = 25 °C; typical values. typical values. | 
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Fig.4 Voce =8V; 1c = 15 mA; 
Tamb = 25 °C; typical values. 
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'N-P-N 2 GHz WIDEBAND TRANSISTOR _ oan 


N-P-N transistor in a four-lead dual emitter siastic envelope (SOT-103). This device is designed for 
application in wideband amplifiers, such as in CATV and MATV systems, up to 2 one 


- P-N-P complement i is BFG51. 


QUICK REFER ENCE DATA 


: Collector- base voltage (open emitter) _ - + VeEBO. soma. 20 Vv 


Collector-emitter voltage (open base) | VCEO max. 15 V 
Collector current (d.c. R22? 854 | oo Ic. smax. 25 mA 
_ Total power dissipation up to Tamb = 60 OC | Prot max. 180 mW 
_ Junction temperature | . 4 Ti = max. =: 150 OC 
D.C. current gain - , a 3 . 
lc =14 mA; VceE = 10 V 7 _ hFE min. 40 
_ Transition frequency at f = 500 MHz ——- | | — a 
—  1@=14mMA; VcE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 3 | | 
I¢=0;VceE=10V ~ Cre typ. 0,35 pF 
_ Noise figure at Zs = opt.; Tamb = 25 OC; 
Ic = 14 mA; VcE = 10 V; f = 800 MHz F typ. 2,4 dB 
Maximum unilateral power gain at'f = 800 MHz 
—1¢=14 mA; VcE = 10 V | GUM typ. 19 dB 
Output power at 1 dB gain compression | | 
VcE = 10 V; Ic = 14 mA; f = 800 MHz PL4 typ. +8 dBm 
Third order intercept point e 
~ Vce = 10 V; lc = 14 mA; f = 800 MHz ITO typ. +27 dBm 
MECHANICAL DATA. 


SOT-103 (see Fig. 1). 


September'1986 = 101. 


BFG90A 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. ; 


<+—— 6,8max ——> 


—_ 17,4 min Pace eer einen see ite 


7Z75914A 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) | Ic max. 25 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 180 mW 
Storage temperature Tstg - —65 to +150 OC 
Junction temperature Tj max. 150 OC 
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N-P-N 2 GHz wideband transistor BFG9S0A 


THERMAL RESISTANCE 


From junction to ambient in free air and 
mounted on glass-fibre p.c.b. (see Fig. 2) Rth j-a = 500 K/W 


Fig. 2 Requirements for fibre-glass print (dimensions in 
mm). Single-sided 35 xm Cu-clad epoxy fibre-glass 
print, thickness 1,5 mm. Tracks are fully tin-lead plated. 
I 3 pes 7293406 Shaded area is Cu. 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0; Vcp =10V ICBO max. 50 nA 

D.C. current gain 
om , 7 min. 40 

ic =14mA; VcE = 10 V hfe typ. 90 
Transition frequency at f = 500 MHz 

Ic = 14 mA; VcE = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz | 

lE =ie=0; Vcp =10V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz : 

Ic =ic =0; VeEp=0,5V Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 

lc =0; VceE=10V Cre typ. 0,35 pF 
Maximum unilateral power gain (srg assumed to be zero) _ 

Ste? 
Gum = 10 log ——_——_--—____ 
[1—Isje|?] [1—Ispel?] 

ic = 14 mA; VCE = 10 V; f = 800 MHz; Tamb = 25 oC G typ. 19,0 dB 

Ic =14mA;VcE=10V; f= 2 GHZ; Tamb = 25 OC UM typ. 10,5 dB 
Noise figure at Tamb = 25 OC 

‘Ic = 4mA;VceE = 10 V; f = 800 MHz; Zs = opt. F typ. 1,7 dB 

lc = 14 mA; VcE = 10 V; f = 800 MHz; Zs = opt. F typ. 2,4 dB 

lco= 4mA;VceE=10V;f= 2GHz;Z5=602 F typ. 3,6 dB 
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ee Output power at 1 dB gain compression 7 
Ie = 14 mA; VcE = 10 V; Tamb = 25 OC; | BO ere ee ee ee 
RL = 75 Q; measured at f= 800MHz nd oo pe, PLA ms typ. #8 dBm 
Third order intercept point (see Fig. 3) : ee ee i ee are ay ee 
: 1c =14mA; VcE=10V; 
: “URE 75 Q; Tamb = 25 0C; 
e Pp ITO.— 6 dB; fp = 800 MHz; 
| | Pq= ITO — 6 dB; fq = 801! MHz; ? 
ao _ measured at f(2q—p) = 802 MHz and ee ee ee ee ee rar > ge ee 
at f(2p—q) = 799 MHz ee ane a ao i VTE ne typ. _ +27 dBm 
—. Output voltage at dj, = —60 dB ee es a ee 
1 a Vee = 10¥; 
ae = Vo at nar = —60 dB: fg = 795, 25 MHz 
Vq =Vo —6 dB > fq = 803,25 MHz 
Vr = =Vo-6 dB iss; fy = 805,25 MHz at ae | | 
measured at f(p4q—r) = 793,25 MHz | a Vo typ. 150 mV 
Second harmonic distortion (see Fig. 3) | Oo | 
Io =14mA; VceE = 10 V; RL = 75Q; 
VSWR <2; Tamb = 25 9C 


Vp = Vo = 60 mV at fp = 250 MHz 
Vq = Vo = 60 mV at fq = 560 MHz : 


- measured at fiptq) = =810MHz | | dg : : _ typ. —50. dB. 


22nk 


a is . 
[Joo Cte, eae el ar 


“12 T nF 


ES hop tee tye tees, oe aoe SS il Jeoos We Se “ior Pek ag oe, 


er ee “B | 36 7 | 082 ce na Meee 
i be ae of, 7z99440.1° wae oe 
| Fig. 3 intermodulation distortion and second harmonic distortion MATV test circuit. 


Lis L3= 5 aH Ferroxcube choke _ 7 : ee 
2s 3 turns Cu wire (0, : mm), internal diameter 3 mm, winding pitch 1 mm. 


2 Ss 104 September 1986 


N-P-N 2 GHz wideband transistor 


$-parameters (common emitter) at VCE = 10 V; Tamb = 25 OC; typical values 


5 


10 


14 


800 
1000 
1200 
1500 
2000 


Sie 
0,85/ —10,3° 
0,84/ --29,29 
0,73/ —55,39 
0,58/—109,49 
0,49/—135,30 
0,47/—150,0° 
0,45/—165,4° 
0,44/—175,5° 
0,43/+164,49 


0,75/ —15,69 
0,72/ —41,8° 
0,60/ —74,8° 
0,48/—130,99 
0,43/—152,5° 
0,43/—164,9° 
0,43/—178,79 
0,42/+174,8° 
0,41/+156,4° 


0,69/ —19,19 
0,65/ —49,8° 
0,53/ —86,19 
0,46/—136,5° 
0,42/—159,5° 
0,42/—170,89 
0,42/+176,60 
0,42/+171,29 
0,41/+153,5° 


s-parameters (common emitter 


IC 
mA 


20 


30 


f 
MHz 


Sie 


0,58/ —26,99 
0,54/ —66,69 
0,47/—107 ,49 
0,46/—153,9° 
0,44/—170,2° 
0,45/—179,6° 
0,46/ +169,69 
0,45/ +165 ,30 
0,45/ +148 ,8° 
0,47/ —42,29 
0,46/ —93,3° 
0,45/—132,29 
0,49/—166,2°9 
0,47/—178,6° 
0,48/+173,9° 
0,50/ +165 ,0° 
0,49/+160,8° 


| 0,50/+145,20 


Sfe 


15,9/173,9° 
15,5/160,19 
13,2/143,80 
8,6/111,5° 
5,9/ 97,20 
4,9/ 88,20 
4,0/ 81,30 
3,3/ 76,0° 
2,5/ 64,40 


26,0/170,7° 
24 ,3/152,80 
18,8/133,8° 
10,4/103,6° 
6,9/ 91,80 
5,6/ 84,20 
4,6/ 78,5° 
3,8/ 73,80 
2,8/ 63,50 


32,0/168,7° 
288/148 ,50 
21,1/128 8° 
10,8/100,5° 
7,1/ 89,59 
5,8/ 82,70 
4,7/ 77,59 
3,9/ 72,89 
2,9/ 62,90 


Sfe 


38,9/165,50 
33,1/142,50 
22,6/122,30 
10,7/ 96,80 
7,0/ 86,80 
5,6/ 80,40 
4,6/ 75,80 
3,8/ 71,00 
2,8/ 61,70 


43,2/159,9° 
33,0/133,8° 
20,4/114,89 
9,2/ 93,50 
6,0/ 84,89 
4,8/ 79,00 
3,9/ 74,59 
3,3/ 70,00 


2,4/ 60,80 


Sre 


0,01/ 79,50 
0,02/ 74,00 
0,03/ 64,30 
0,05/ 48,90 
0,06/ 50,20 
0,07/ 50,19 
0,07/ 51,30 
0,08/ 56,1° 
0,09/ 59,59 


0,01/ 76,99 
0,02/ 70,49 
0,02/ 60,29 
0,04/ 53,29 
0,05/ 57,99 
0,06/ 59,0° 
0,06/ 60,5° 
0,08/ 64,60 
0,10/ 65,60 


0,01/ 75,0° 
0,02/ 68,6° 
0,02/ 58,90 
0,04/ 56,59 
0,05/ 61,89 
0,06/ 62,69 
0,06/ 64,0° 
0,07/ 67,49 
0,10/ 68,0° 


) at VceE = 5 V; Tamb = 25 OC; typica 


Sre 


0,01/ 72,80 
0,01/ 64,20 
0,02/ 57,40 
0,03/ 59,90 
0,05/ 65,30 
0,06/ 66,00 
0,06/ 67,40 


0,08/ 70,3° 


0,10/ 70,29 


0,01/ 69,09 


0,01/ 58,19 
0,02/ 58,30 
0,03/ 64,40 
0,04/ 69,70 
0,05/ 70,0° 
0,06/ 71,40 
0,07/ 74,49 


-0,10/ 74,0° 


Soe 


0,99/ —4,10 
0,98/—12,50 
0,85/—21 ,6° 
0,66/—34,9° 
0,58/—40,00 
0,56/—41 ,20 
0,54/—44,50 
0,47/—48,70 
0,46/—61 ,0° 


0,98/ —6,5° 
0,98/—17,5° 
0,76/—27 ,19 
0,55/—36,30 
0,48/—39,6° 
0,48/—40,30 
0,46/—42,7° 
0,41/—47 30 
0,40/—59,50 


0,97/ —7,8° 
0,90/—20,0° 
0,70/—29,00 
0,50/—35,7° 
0,45/—38,6° 
0,45/—39 20 
0,44/—41,40 
0,39/—46,40 
0,38/—58 5° 


| values 


Soe 


0,95/—10,20 
0,84/—24,20 
0,62/—32,20 
0,44/—36,20 
0,41/—39,10 
0,41/—39,70 
0,39/—41,90 
0,35/—47,60 
0,34/—60,20 
0,92/—12,10 
0,76/—24,70 
0,57/—27 80 
0,46/—29,50 
0,44/—34,80 
0,45/—36,70 
0,43/—40,60 
0,39/—46,80 


0,38/—61,10 
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Fig. 5 Reverse transmission coefficient sre. 


Conditions for Figs 4 to 7: VcgE = 10 V; Ic = 14 MA; Tamb = 25 OC. 
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N-P-N 2 GHz wideband transistor | BFG90A 
a \ \ 
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ee 


7294156.1 
\ 
CULL, LEHI ELT 
CIE LATE LTT 
\ 
CE UIIME ENTIME TTT 
\ ‘ 
TAI TEEN ETAT 
CELINE LEHI LUE 
CONT 
02 


3 4 
10 1 10 # (MH7) 10 


20 


— Fig.8 Veg = 10 V; Ic = 14 MA; Tamb = 25 OC; 


typical values. 


0 EELEEL EEL 
0 4 8 12 16 20 


Ic (mA) 


Fig. 10 Voce = 10 V; f = 800 MHz; Zs = opt.; 
= —Tamb = 25 °C; typical values. 


20 Ic (mA) 30 


Fig. 9 Voce = 10 V; f = 500 MHz; Tj = 25 OC; 
typical values. . 


aia 
Oo 


Fig. 11 le = ie = 0; f= 1 MHz; Tj = 25 OC; 


typical values. 


94153 


| | Ic (mA) 
_ Fig. 12 Vcge = 10V; qj 25 OC; typical values. 
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N-P-N 2 GHz wideband transistor BFGSOA 


7294148 


Fig. 13 Vege = 10 V; Vo = 60 mV; Fig. 14 Vcg = 10 V; Vo = 150 mV; 
F(p+q) = 810 MHz; Tamb = 25 OC; f(p+q) = 793,25 MHz; Tamb = 25 OC; <i 
typical values. . typical values. 


0 ail rai 60 
Gs (mS) | Ss (ms) 
Fig. 15 Circles of constant noise figure; Fig. 16 Circles of constant noise figure; 
Ic =4mA; VCE = 10V; f = 800 MHz; Ic = 14 mA; VcE = 10 V; f = 800 MHz; -_ 
typical values. typical values. 
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CLASS-B OPERATION 


7294151 


400 600 800 ¢(mHz) 1000 
Fig. 17 Input impedance (series components). Fig. 18 Load impedance (series components). 
7294147 


Conditions for Figs 17 to 19: 

VceE = 10 V; Py = 100 MW; Tamb = 25 OC; 
typical values. 

OPERATING NOTE for Figs 17 to 19: 


A base-emitter resistor of 82 {2 is recommen- 
ded to avoid oscillation. This resistor must be 
effective for r.f. only. 


Rie. 
nah <a 
CTCEN 
HneE 
CAC 
nae 
PEC 
CACC 


400 600 800 ¢ (MHz) 1000 


Fig. 19 Power gain versus frequency. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR <- 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device ts designed for 
application in wideband amplifiers, such as in CATV and MATV systems, up to 2 GHz. 


P-N-P complement is BFG23. 


QUICK REFERENCE DATA 


~ Collector-base voltage (open emitter) VCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 
lc = 30 mA; VcE=5 V 7 hFEe min. 40 
Transition frequency at f = 500 MHz 
Ic =30 mA; VcE=5V fT typ. 6,0 GHz 
Feedback capacitance at f = 1 MHz 
lc=0;VcE=5V Cre typ. 0,5 pF . 
Noise figure at optimum source impedance 
Ic = 30 mA; VcE = 8 V; f = 800 MHz F typ. 2,3 dB 
Maximum unilatera! power gain at f = 800 MHz 
Ic = 30 mA; VcE =8 V GUM typ. 17,5 dB <= 
Output power at 1 dB gain compression 
VCE = 8 V; Ic = 30 mA; f = 800 MHz Pi4 typ. +17 dBm 
Third order intercept point 
VcE = 8 V; Ic = 30 mA; f = 800 MHz ITO typ. +36 dBm 


MECHANICAL DATA 
SOT-103 (see Fig. 1). 
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- BFGQIA 


MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-103.. | | _ 


0,7 max 
— 


| + \ | (3x) 
145 115 


max max 


ok 


0,24 max 


Pe! 1,2 max 


-el2 Tmax! 7Z75914A 
RATINGS | | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) . VCBO  —~_—s max’ 15 Vv 
Collector-emitter voltage (open base) VCEO max. 12 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current Le Gs | 
d.c. | Ic max. 35 mA 
_ peak value; f > 1 MHz ICM max. 50 mA 
Total power dissipation up to Tampb = 60 OC Prot max. 300 mW 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 
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N-P-N 2 GHz wideband transistor BFGO1 A. 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on glass-fibre p.c.b. (see Fig. 2) Rth j-a = 300 K/W 


Fig. 2 Requirements for fibre-glass print (dimensions 
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass 
print, thickness 1,5 mm. Tracks are fully tin-lead 
plated. Shaded area is Cu. 


3] 3 a 7293406 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;Vcp=5V ‘ICBO max. 50 nA 

D.C. current gain ‘ 
_ e min. 40 

Ic = 30 mA; VcE=5V hFE typ. 90 
Transition frequency at f = 500 MHz 

Ic = 30 mA; VcE =5V fT typ. 6,0 GHz 
Collector output capacitance at f = 1 MHz 

lE =ia@=0; VcR=10V Cec typ. 0,9 pF << 
Emitter capacitance at f = 1 MHz 

Ic =ic = 0; VERB =0,5V Ce typ. 2,5 pF 
Feedback capacitance at f = 1 MHz 

le =0;VcE=10V Cre typ. 0,6 pF =< 
Maximum unilateral power gain (srg assumed to be zero) 

Gum = 10 log ste 

[1—|sje|?] [1—Isge|? ] 
Ic = 30 mA; VceE = 8 V; f = 800 MHZ; Tamb = 25 OC 7 G typ. 17,5 dB ae 
Ic =30MA; VcE=8V;f= 2 GHz; Tamb = 25 OC UM typ. 9.5 dB 


Noise figure at optimum source impedance 
Vce =8 V; f = 800 MHZ; Tamb = 25 OC | 
lc= 4mA typ. 1,6 dB 
Ic =30mA typ. 2,3 dB 
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BFGQI1A. 


Output power at 1 dB gain compression 

VcE =8 V; Ic = 30 mA; Tamb = 25 OC; 

Ry = 75 §2; measured at f = 800 MHz PL typ. +17 dBm 
Third order intercept point (see Fig. 3) 

lc = 30 mA; VcE =8V; 

Ru = 75 Q; Tamb = 25 OC; 

Py = ITO — 6 dB; fp = 800 MHz; 

Pg = [TO — 6 dB; fg = 801 MHz; 

measured at f(2q-p) = 802 MHz and 

at f(2p-q) = 799 MHz ITO typ. +36 dBm 


_—_ Output voltage at djmp, = —60 dB 

Ic = 30 mA; VcE=8V; 

Re = 75 Q; Tamb = 25 OC 

Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Vq = Vo —6 dB i fq = 803,25 MHz 
Vr = Vo —6 dB ifr = 805,25 MHz 
measured at f(p+q—r) = 793,25 MHz Vo typ. 425 mV 


Second harmonic distortion (see Fig. 3) 
VceE =8 V; Ic = 30 mA; RL =75Q; 
Vp = Vo = 200 mV at fp = 250 MHz 
Vq = Vo = 200 mV at fg = 560 MHz 


measured at Fip+q) = 810 MHz d9 typ. —50 dB 


7293448.1 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1=L3=5uH Ferroxcube choke 
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at VcE = 8 V; Tamb = 25 OC; typical values 


IC 
mA 


10 


20 


30 
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f 
MHz 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 

1200 

1500 

2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


Sie 


0,87/ —12,7° 
0,88/ ---35,0° 
0,80/ —66,1° 
0,77/--125,7° 
0,72/—154,0° 
0,71/—168 49 
0,72/ +178 ,8° 
0,71/+166,30 
0,73/+145,30 


0,73/ —19,4° 
0,73/ —50,8° 
0,67/ —89,5° 
0,66/—145,69 
0,64/—168,69 
0,64/+179,79 
0,65/ +168 ,8° 
0,65/+159,30 
0,67/+140,59 


0,57/ —29,4° 
0,58/ —71,8° 
0,57/—114,0° 
0,61/—160,7° 
0,60/—178,59 
0,60/ +171,99 
0,62/ +162,19 
0,61/+154,8° 
0,63/+137,20 


0,39/ —47,10 
0,47/ —99,9° 
0,52/—137,79 
0,59/—171,6° 
0,57/+174,50 
0,59/ +166,5° 
0,61/+157,6° 
0,59/ +151 ,80 
0,61/+134,9° 


0,31/ —65,99 
0,45/—118,89 
0,51/—149,79 
0,58/—176,5° 
0,57/+171,59 
0,58/+164,29 
0,61/+155,8° 
0,58/ +150,69 
0,61/+133,99 


Sfe 


1,0/173,49 
6,9/159,0° 
5 ,8/142,00 
3,9/106,8° 
2,7/ 90,00 
2,2/ 79,20 
1,8/ 71,30 
1,5/ 63,80 
1,1/ 50,19 


15,3/170,40 
14,3/152,00 
11,2/132,3° 
6,1/ 99,59 
4,1/ 85,80 
3,3/ 77,00 
2,7/ 71,00 
2,3/ 64,0° 
1,7/ 51,90 


25 ,4/166,5° 
22,1/144,30 
15,6/123,8° 
7,6/ 95,0° 
5,0/ 83,39 
4,0/ 75,79 
3,3/ 70,89 
2,7/ 64,00 
2,0/ 53,20 


37 ,2/161,5° 
29,9/136,30 
19,2/116,30 
8,6/ 91,80 
5,6/ 81,80 
4,5/ 74,50 
3,7/ 70,30 
3,0/ 63,80 
2,3/ 53,79 


44,7/158,20 
33,5/131,5° 
20,6/112,59 
8,9/ 90,0° 
5,8/ 80,30 
4,6/ 73,70 
3,8/ 69,89 
3,1/ 63,39 
2,4/ 53,40 


Sre 


0,01/ 
0,03/ 
0,05/ 
0,08/ 
0,08/ 
0,08/ 
0,07/ 
0,06/ 
0,07/ 


0,01/ 
0,02/ 
0,04/ 
0,05/ 
0,06/ 
0,06/ 
0,06/ 
0,07/ 
0,09/ 


0,01/ 
0,02/ 
0,03/ 
0,04/ 
0,05/ 
0,06/ 
0,07/ 
0,08/ 
0,11/ 


0,01/ 
0,02/ 
0,02/ 
0,04/ 
0,05/ 
0,06/ 
0,07/ 
0,09/ 
0,12/ 


0,01/ 
0,01/ 
0,02/ 
0,03/ 
0,05/ 
0,06/ 
0,07/ 
0,09/ 
0,12/ 


82,79 
71,29 
57,79 
33,0° 
27,59 
25,10 
27,20 
36,20 
57,0° 


79,19 
65 ,gO 
52,79 
37,49 
40,90 
43,6° 
48 ,59 
56,80 
66,59 


76,39 
61,50 
51,00 
47 49° 
54,50 
57,40 
61,19 
66,20 
70,00 


71,70 
59,80 
53,20 
58,70 
64,60 
66,40 
68 ,9O 
71,49 
71,60 


71,30 
59,50 
56,80 
64,19 
69,60 
69,99 
71,79 
73,30 
72,59 


0,99/ —3,39 
0,97/—10,19 
0,88/—18,50 
0,75/—30,8° 
0,68/—38,5° 
0,68/—41,8° 
0,68/—48 ,70 
0,60/—54,70 
0,58/—73,0° 


0,99/ —6,5° 
0,94/—17,7° 
0,77/—27,50 
0,56/—37 ,8° 
0,50/—43,8° 
0,50/—44,80 
0,48/—49,80 
0,43/—56,3° 
0,42/—73,0° 


0,97/—10,29 
0,86/—25,29 
0,64/—35,5° 
0,43/—43,0° 
0,38/—46,89 
0,38/—47 5° 
0,36/—50,9° 
0,32/—58 ,40 
0,32/—73,9° 


0,94/—14,70 
0,77/—32,60 
0,52/—41 ,90 
0,33/—46,5° 
0,30/—49,5° 
0,30/—49 ,60 
0,28/—51,79 
0,25/—60,3° 
0,25/—75 ,40 


0,92/—17,6° 
0,71/—36,6° 
0,46/—44,30 
0,29/—47 ,40 
0,27/—49 9° 
0,26/—50,0° 
0,24/—51,40 
0,22/—60,9° 
0,22/—75,99 


BFGQIA 


BFGQ1A | | a 


Fig. 5 Reverse transmission coefficient sro. 


Conditions for Figs 4 to 7: VCE =8 V; Ic = 30 mA; Tamb = 25 OC. 
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ET 
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——> Fig.8 Voce =8 V; Ic = 30 mA; Tamb = 25 OC; 
typical values. 


7294162 


8 
«| | ttt ttt 


— Fig. 10 Ic = 30 mA; f = 500 MHz; Tj = 25 OC; 
typical values. 


7294163 


Fig.9 Voce = 8 V; f = 500 MHz; Tj = 25 9C; 
typical values. 


RRSERERRS?, 
BRRRERRER 
BRRERERER 
BRRERERREE 


16 
Voce (V) 


Fig. 11 le = ie = 0; f = 1 MHz; Tj = 25 OC; 
typical values. 
7294164 


20 Ic (mA) 30 


aaa Fig. 12 Voge = 5 V; Tj = 25 OC; typical values. 
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N-P-N 2 GHz wideband transistor BF G9IA 


7294159 7Z94160 


0 10 20 30 | may’? 
Fig. 13 Vege =8 V; Vo = 200 mV; Fig. 14 Voce =8 V; Vo = 425 mV; 
f(p+q) = 810 MHz; Tamb = 25 9C; F(p+q—r) = 793,25 MHz; Tamb = 25 OC; —_— 
typical values. typical values. 


7294170 


Fig. 15 Circles of constant noise figure; Fig. 16 Circles of constant noise figure; 
Ic =4 mA; Vce = 8 V; f = 800 MHz; lc = 30 mA; VceE =8 V; f = 800 MHz; aes 
Tamb = 25 °C; typical values. Tamb = 25 °C; typical values. 
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| Fig. 18 Load ‘impedance (series components), | 


—— Condidons for Figs 17 to 19: 
Vee =7,5 ViPL = 160 mW; Tamb = 25 °C; 


typical values. 
OPERATING NOTE for Figs 17 to 19: 


_ A base- emitter resistor of 82 22 is recommen- 


ded to avoid oscillation. This resistor must be : 


effective for rf, only: | 
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N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter SOT-143 envelope. The device is primarily intended for 
use in v.h.f. and u.h.f. wideband amplifiers and features low noise and high power gain. 


QUICK REFERENCE DATA 
Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 


Total power dissipation 

up to Tamb = 25 9C 
Junction temperature 
D.C. current gain 

Ic = 14 mA; VceE = 10 V 


Transition frequency at f = 500 MHz 
Ic = 14mA; VcE = 10 V 

Feedback capacitance at f = 1 MHz 
lc =0;VceE=10V 

Noise figure at f = 800 MHz 


lc = 4 mA; VcE = 10 V; Zs = opt. 


Maximum unilateral power gain 
Ic = 14 mA; VcE = 10 V 
f = 800 MHz 
f = 2 GHz 


MECHANICAL DATA 
Fig. 1 SOT-143. 


0,1 
40° —P| |< , 
max max 
| ae \ 10° 


TOP VIEW 


VCBO 
VCEO 
IC 


Prot 
qj 


Cre 


GUM 


7Z285014.7 


max. 20 V 
max. 15 V 
max. 25 mA 


max. 300 mW 
max. 150 °C 


min. 40 
typ. 90 
typ. 5,0 GHz 


typ. 0,35 pF 


typ. 1,8 dB 
typ. 17,5 dB 
typ. 9,5 dB 


Dimensions in mm 


Marking code: P8 


3,4 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBO si maxx. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 25 mA 


Total power dissipation up to Tamb = 25 OC 
and mounted on a ceramic substrate 


of 8mm x 10 mm x 0,7 mm Prot max. 300 mW 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient 
and mounted on a ceramic substrate 
of 8mm x 10 mm x 0,7 mm Rth j-a 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;VcpB=10V ICBO max. 50 nA 
D.C. current gain | an 40 

lc = 14mA; VcE =10V hFE ip: 90 
Transition frequency at f = 500 MHz 

Ic =14mA;VcE = 10 V tT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz | 

le =le=0;Vcp=10V Cc typ. 0,6 pF 
Emitter capacitance at f = 1 MHz 

Ic=le=0;VeERp=05V Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 

le =0;VcE=10V Cre typ. 0,35 pF 

Maximum unilateral power gain (sre assumed to be zero) 

GuM = 10 log sfel” 

[1—Isje|*] [1—Isoel?] 

Ic = 14 mA; VcE = 10 V; Tamb = 25 OC: 

f = 800 MHz G typ. 17,5 dB 

f=2GHz UM typ. 9,5 dB 
Noise figure at f = 800 MHz and Tamb = 25 OC 

Ic =4mA; VCE = 10 V; Zs = opt. F typ. 1,8 dB 
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N-P-N 2 GHz wideband transistor 


S-parameters (common emitter) at Vee = 5 V; Tamb = 25 OC; typical values 


IC 
mA 


14 


20 


1000 


1500 
2000 


Sie 


0,87/ -—9,1° 
0,88/ —26,2° 
0,79/ —49,8° 
0,68/—102,5° 
0,59/—153,59 
0,56/—149,0° 
0,54/—164,79 
0,53/—178,6° 
0,51/ 158,19 


0,74/ —14,0° 
0,73/ —37,7° 
0,64/ —68,7° 
0,55/—126,5° 
0,50/—152,79 
0,49/—166,79 
0,48/ 179,79 
0,48/ 169,99 
0,48/ 148,90 


0,59/ —21,19 
0,57/ —53,79 
0,50/ —92,0° 
0,48/—146,3° 
0,46/—167 ,6° 
0,46/—179,19 
0,47/ 169,19 
0,46/ 162,3° 
0,46/ 142,89 


0,50/ —26,3° 
0,49/ —64,69 
0,46/—105 ,39 
0,47/—154,3° 
0,45/—173,49 
0,46/ 176,39 
0,47/ 165,39 
0,46/ 159,59 
0,46/ 140,69 


0,42/ —33,9° 
0,43/ —79,0° 
0,42/—120,19 
0,46/—162,0° 
0,45/—178 49 
0,46/ 172,49 
0,48/ 162,39 
0,46/ 157,20 
0,47/ 138,99 


Sfe 


7 ,0/174,79 
6,9/162,5° 
6,1/148,00 
4,6/115,2° 
3,2/ 97,70 
2,7/ 86,89 
2,2/ 78,40 
1,9/ 70,89 
1,4/ 55,70 


14,4/172,19 
13,8/156,7° 
11,4/138,8° 
7,0/106,59 
4,7/ 91,59 
3,9/ 82,79 
3,2/ 76,19 
2,6/ 69,00 
1,9/ 56,0° 


23,6/168 8° 
21,6/149,80 
16,2/129,80 
8,7/100,29 
5,7/ 87,59 
4,6/ 80,0° 
3,8/ 74,69 
3,1/ 67,99 
2,3/ 56,30 


28,8/166,7° 
25 ,4/145,80 
18,2/125 50 
9,2/ 97,990 
6,0/ 86,00 
4,8/ 78,80 
3,9/ 73,99 
3,2/ 67,30 
2,4/ 56,19 


34,3/164,10 
28 8/141 ,30 
19,7/121,00 


9,4/ 95,50 | 


6,1/ 84,50 
4,9/ 77,89 
4,0/ 73,19 
3,3/ 66,79 
2,5/ 55,89 


Sre 


0,01/ 82,19 
0,027 75,29 
0,04/ 65,0° 
0,07/ 44,40 
0,07/ 39,39 
0,08/ 36,69 
0,08/ 36,19 
0,08/ 40,6° 
0,08/ 46,30 


0,01/ 80,40 
0,02/ 71,00 
0,03/ 60,10 


-0,05/ 46,30 


0,06/ 47,40 
0,06/ 47,80 
0,07/ 49,89 
0,08/ 54,20 
0,09/ 57,50 


0,01/ 73,40 
0,02/ 67,19 
0,02/ 56,99 
0,04/ 52,20 
0,05/ 56,99 
0,06/ 57,90 
0,06/ 60,0° 
0,08/ 62,40 
0,09/ 63,80 


0,01/ 74,40 
0,02/ 66,40 
0,02/ 57,5° 
0,03/ 56,79 
0,05/ 61,19 
0,05/ 52,20 
0,06/ 63,89 
0,08/ 65,40 
0,10/ 65,990 


0,01/ 73,69 
0,01/ 63,19 
0,02/ 58,19 
0,03/ 60,6° 
0,05/ 65,0° 
0,05/ 65,60 
0,06/ 66,9° 
0,08/ 67,30 
0,10/ 67,60 


Soe 


1,00/ —2,8° 
1,01/ —9,0° 
0,92/—16,69 
0,81/—30,0° 
0,73/—39,79 
0,73/—44 00 
0,72/—50,8° 
0,63/—57 ,9° 
0,63/—76,2° 


0,99/ —4,8° 
0,98/—13,8° 
0,84/—22,8° 
0,66/—35,0° 
0,59/—42,8° 
0,59/—45,90 
0,58/—5 1,30 
0,51/—58,70 
0,51/—75,90 


0,98/ —7,30 
0,92/—19,0° 
0,74/—28,5° 
0,54/—37,6° 
0,49/—44,10 
0,50/—46,6° 
0,48/—51,19 
0,44/—59,19 
0,44/—75,90 


0,98/ —8,80 
0,89/—21,50 
0,68/—30,6° 
0,50/—37,8° 
0,46/—44,00 
0,46/—46,40 
0,45/—50,7° 
0,41/-59,10 
0,41/—75,80 


0,97/—10,49 
0,84/—24,0° 
0,63/—31,30 
0,46/—37,1° 
0,43/—43,50 
0,44/—45,90 
0,43/—50,10 
0,39/—58,99 
0,39/—75,99 


BFG92A 


GUM 
dB 


50,0 
39,6 
28,2 
20,6 
15,3 
13,6 
11,5 

9,0 

6,3 


45,2 
39,6 
28,7 
21,0 
16,6 
14,8 
12,9 
10,8 

8,2 


44,3 
36,7 
28,9 
21,4 
17,3 
15,5 
13,7 

, 11,7 
9,2 


43,9 
36,2 — 
29,0 
21,6 
17,5 
15,7 
13,9 
12,0 
9,5 


43,3 
35,4 
29,0 
21,6 
17,6 
15,7 
14,0 
12,1 

9,5 
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s-parameters (common-emitter) at VcE = 10 V; Tamb = 25 OC; typical values. 


20 


1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


Sie 


0,87/ -—8,9° 
0,88/ —25,8° 
0,79/ —49,3° 
0,69/—101 8° 
0,59/—131,99 
0,56/—148,5° 
0,54/—164,1° 
0,53/—178,2° 


0,52/ 158,59. 


0,73/ —14,1° 
0,72/ —37,9° 
0,63/ —69,2° 
0,55/—127,09 
0,50/—153,19 
0,49/—167,19 
0,48/ 179,59 
0,48/ 169,89 
0,47/ 148,79 


0,59/ —20,9° 
0,57/ —53,50 
0,50/ —91,79 
0,48/—146,0°0 
0,46/—167 ,30 
0,46/—178 8° 
0,47/ 169,49 
0,46/ 162,59 


0,46/ 143,19 


0,51/ —25,99 
0,50/ —63,89 
0,46/—104,5° 
0,47/—153,69 
0,45/—172,99 
0,46/ 176,8° 
0,47/ 165,8° 
0,46/ 159,99 
0,46/ 140,99 


0,42/ —32,20 
0,43/ —77,00 
0,43/—118,20 
0,46/—160,6° 
0,45/—177,20 
0,46/ 173,60 
0,48/ 163,50 
0,46/ 158,30 


0,47/ 139,90 
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Sfe 


6,8/174,80 
6,8/162,8° 
6,0/148,30 
—4,5/115,5° 
3,2/ 98,00 
2,7/ 87,00 
2,2/ 78,60 
1,8/ 71,0° 
1,4/ 55,80 


14,6/172,20 


14,1/156,60. 


11,6/138,79 
7,1/106,49 
4,8/ 91,59 
3,9/ 82,80 
3,2/ 76,20 
2,6/ 69,20 
2,0/ 56,39 


23,7/168 ,9° 
21,6/149,90 
16,2/130,0° 
8,7/100,50 
5,7/ 87,79 
4,6/ 80,30 
3,8/ 74,80 
3,1/ 68,00 
2,3/ 56,50 


28,5/166,9° 
25 ,4/146,19 
18,2/125 80 
9,2/ 98,20 
6,0/ 86,20 
4,8/ 79,00 
3,9/ 74,19 
3,2/ 67,50 
2,4/ 56,49 


34,3/165,30 
28 8/142,5° 
19,7/122,19 
9,5/ 96,50 
6,1/ 85,50 
4,9/ 78,80 
4,0/ 74,10 
3,3/ 67,59 
2,5/ 56,79 


Sre 


0,01/ 80,89 
0,02/ 76,30 
0,04/ 64,89 
0,07/ 44,90 
0,08/ 39,19 
0,08/ 36,30 
0,08/ 36,39 
0,08/ 40,5° 
0,08/ 46,3° 


0,01/ 77,90 
0,02/ 71,0° 
0,03/ 60,39 
0,05/ 46,49 
0,06/ 48,0° 
0,06/ 48,6° 
0,07/ 50,20 
0,08/ 54,70 
0,09/ 58,0° 


0,01/ 76,70 


- 0,02/ 67,50 


0,02/ 58,00 
0,04/ 52,40 
0,05/ 57,20 
0,06/ 58,30 
0,06/ 60,20 
0,08/ 62,79 
0,09/ 64,0° 


0,01/ 72,30 
0,02/ 65,30 
0,02/ 57,6° 
0,03/ 55,7° 
0,05/ 61,30 
0,05/ 62,6° 
0,06/ 63,7° 
0,08/ 65,30 
0,09/ 65,99 


0,01/ 72,89 
0,01/ 65,20 
0,02/ 58,30 
0,03/ 61,60 
0,05/ 65,40 
0,05/ 66,70 
0,06/ 68,0° 
0,08/ 68,99 
0,10/ 68,40 


Soe 


1,00/ —2,5° 
1,01/ —8,8° 
0,92/—16,3° 
0,82/—29,8° 
0,73/—39,6° 
0,73/—43,89 
0,72/—50,7° 
0,64/—57 ,8° 
0,63/—76,2° 


0,99/ —4,8° 
0,98/—13,89 
0,83/—22,9° 
0,66/—35 ,0° 
0,58/—42,70 
0,59/—45,80 
0,58/—51,19 
0,51/—58 60 
0,51/—75,80 


0,98/ —7,20 
0,92/—18,8° 
0,74/—28 ,30 
0,55/—37 ,3° 
0,49/—43,70 
0,50/—46,3° 
0,48/—50,99 
0,44/—58 ,9° 
0,44/—75,6° 


0,98/ —8,5° 
0,89/—21,30 
0,69/—30,3° 
0,50/—37 ,5° 
0,46/—43,79 
0,46/—46,20 
0,45/—50,4° 
0,41/—58,9° 
0,41/—75,6° 


0,97/ —9,39 
0,85/—22,9° 
0,64/—30,8° 
0,47/—36,0° 
0,43/—42,30 
0,44/—44, 80 
0,43/—49,19 
0,39/—57 ,79 
0,40/—74,7° 


9,2 


43,9 


21,6 
17,5 


43,3 


9,6 


BFG93A 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter SOT-143 envelope. The device is primarily intended for 
use in u.h.f. and microwave amplifiers and features low noise and high power gain. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation 

up to Tamb = 25 OC Prot max. 300 mW 
Junction temperature | Tj max. 150 9C 
D.C. current gain ; 

‘Ic = 30 saty cee hFE ae i 

Transition frequency at f = 500 MHz | 

Ic = 30 mA; VceE=5 V | fT typ. 6,0 GHz 
Feedback capacitance at f = 1 MHz 

Ic =0; VcE=5V Cre typ. 0,6 pF 
Noise figure at f = 800 MHz 

Ic =4mA; VcE =8 V; Zs = opt. F typ. 1,6 dB 


Maximum unilateral power gain 
lc = 30 mA; VcE =8 V 


f = 800 MHz | G typ. 17,0 dB 
f=2 GHz UM typ. 9,0 dB 
MECHANICAL DATA P Dimensions in mm 

Fig. 1 SOT-143. nc ROO Sate 
0,150 2,8 Marking code: R8 


oss 9, 0,48 
0.1 =O. 
Dail eae 7Z285014.7 | 


a tt emer +) 
| 3,4 


TOP VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tampb = 25 OC 
and mounted on a ceramic substrate © 


of 8 mm x 10 mm x 0,7 mm 
Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to ambient 


and mounted on a ceramic substrate 


of 8 mm x 10 mm x 0,7 mm 


CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 

Collector cut-off current 
le =0;Vcp=5V 

D.C. current gain 
Ic = 30 mA; VcE=5V 

Transition frequency at f = 500 MHz 
lc = 30 mA; VcE=5 V 

Collector capacitance at f = 1 MHz 
lE=le=0;Vcp=5V 

Emitter capacitance at f = 1 MHz 
Ic=le=0; VERB =05V 


Feedback capacitance 
lc =0;VceE=5V 


Maximum unilateral power gain (sre assumed to be zero) 


S 2 
Gy = 10 log sel 


f = 800 MHz 
f = 2 GHz 


Noise figure at f = 800 MHz and Tampb = 25 OC 


lc =4mA; VcE =8 V; Zs = opt. 


August 1986 


[1—|sjel?] [1—Isoel? ] 
Ic = 30 mA; VCE =8 V; Tamb = 25 OC: 


VCBO 
VCEO 
VEBO 


Rth j-a 


ICBO 
NFE 
‘T 
Cc 
Ce 


Cre 


GUM 


max 15 
max 12 
max 2 
max. 35 
max. 300 
—65 to +150 
max. 150 
430 

max. 50 
min. 40 
typ. 90 
typ. 6,0 
typ. 0,9 
typ. 2,5 
typ. 0,6 
typ. 17,0 
typ. 9,0 
typ. 1,6 


oc 
oc 


K/W 


nA 


GHz . 


pF 


pF 


pF 


dB 
dB 


dB 


N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at VceE =5 V; Tamb = 25 OC; typical values 


IC 
mA 


10 


20 


30 


1000 
1200 


2000 


Sie 


0,93/ —10,49 
0,93/ —30,99 
0,83/ —58,3° 
0,74/—115,5° 
0,67/—144,9° 
0,65/—161,0° 
0,64/—175,0° 
0,64/+171,30 
0,63/ +148 8° 


0,86/ —17,19 
0,83/ —46,6° 
0,72/ —82,0° 
0,63/—140,5° 
0,60/—164 4° 
0,59/—177 ,49 
0,59/ +170,79 
0,58/ +160,8° 
0,58/+140,30 


0,78/ —25,79 
0,72/ —64,9° 
0,62/—105 ,0° 
0,59/—155,79 
0,56/—175,9° 
0,57/+173,29 
0,58/ +162,59 
0,56/+154,89 
0,56/ +135,3° 


0,65/ —39,4° 
0,60/ —89,59 
0,55/—129,0° 
0,57/—168,30 
0,55/+175,79 
0,55/+166,5° 
0,57/+156,9° 
0,54/+150,59 
0,55/+131,89 


0,58/ —50,3° 
0,56/—104,99 
0,54/—141,0° 
0,56/—173,6° 
0,55/+172,30 
0,56/ +164,0° 
0,58/ +154,8° 
0,55/ +148 ,99 
0,55/+130,59 


Sfe 


7,1/174,69 
7,0/160,6° 
6,0/144,69 
4,2/110,20 
2,9/ 92,50 
2,4/ 81,50 
2,0/ 73,90 
1,7/ 64,59 
1,2/ 49,60 


16,2/171,0° 
15,2/152,30 
11,6/133,0° 
6,5/101,00 
4,3/ 87,00 
3,5/ 78,30 
2,9/ 72,90 
2,4/ 64,20 
1,8/ 51,80 


27 ,2/166,20 
23,2/143,39 
16,2/123,20 
7,9/ 95,59 
5,1/ 83,59 
4,1/ 76,39 
3,4/ 72,19 
2,8/ 63,89 
2,1/ 52,89 


42,2/159,30 
31,6/132,80 
19,7/114,00 
8,8/ 91,50 
5,6/ 81,00 
4,5/ 74,80 
3,7/ 71,19 
3,1/ 63,0° 
2,3/ 53,30 


50,7/154,79 
35,1/127,19 
20,7/109,89 
8,9/ 89,59 
5,// 79,79 
4,5/ 73,80 
3,7/ 70,69 
3,1/ 62,59 
2,3/ 53,00 


Sre 


0,02/ 84,90 
0,03/ 73,59 
0,06/ 60,49 
0,10/ 36,5° 
0,11/ 29,00 
0,11/ 25,20 
0,10/ 25,20 
0,11/ 28,19 
0,10/ 35,40 


0,01/ 81,20 
0,03/ 66,6° 
0,05/ 53,30 
0,07/ 38,00 
0,08/ 39,20 
0,08/ 39,90 
0,09/ 43,30 
0,10/ 46,69 
0,11/ 51,40 


0,01/ 78,49 
0,03/ 61,19 
0,04/ 50,0° 
0,05/ 44,90 
0,07/ 50,49 
0,07/ 52,39 
0,08/ 55,60 
0,10/ 56,6° 
0,13/ 58,50 


0,01/ 72,30 
0,02/ 55,50 
0,02/ 50,40 
0,04/ 54,80 
0,06/ 60,59 


0,07/ 61,79 | 


0,08/ 64,00 
0,10/ 63,0° 
0,13/ 62,30 


0,01/ 69,70 
0,02/ 53,80 
0,02/ 52,40 
0,04/ 60,0° 
0,06/ 64,80 
0,07/ 65,30 
0,08/ 67,19 
0,10/ 65,20 
0,13/ 63,79 


Soe 


1,00/ —3,30 
1,00/ —11,9° 
0,88/ —22,19 
0,71/ —40,30 
0,61/ —51,6° 
0,60/ —55,8° 
0,58/ —62,70 
0,52/ —72,1° 
0,52/ —90,79 


0,99/ —7,50 
0,92/ —21,40 
0,73/ —34,7° 
0,48/ —52,89 
0,41/ —61,79 
0,39/ —64,20 
0,37/ —69,0° 
0,34/ —79,5° 
0,35/ —95,8° 


0,97/ —12,50 
0,83/ —31,4° 
0,59/ —45,90 
0,34/ —63,2° 
0,29/ —70,79 
0,27/ —72,79 
0,25/ —76,20 
0,25/ —88,2° 
0,26/—102,79 


0,91/ —19,79 
0,69/ —42,90 
0,44/ —57,00 
0,24/ —74,19 
0,21/ —80,3° 
0,19/ —82,50 
0,17/ —85,50 
0,18/—130,70 
0,20/—111,3° 


0,87/ —24,20 
0,61/ —48,7° 
0,37/ —61,2° 
0,20/ —77,6° 
0,18/ —83,1° 
0,17/ —85,3° 
0,15/ —88,3° 
0,16/—100,89 
0,18/—114,19 


BFG93A 


GUM 
dB 
52,9 
52.8 
27,2 
18,9 
13,9 
12,0 
99 
81 
55 


46,5 
36,9 
27,8 
19,6 
15,4 
13,4 
11,6 

9,9 

7,4 


445 
35,5 
28,1 
20,3 
16,2 
14,3 
12,5 
10,8 

8,4 


42,7 
34,8 
28,4 
20,8 
16,8 
14,8 
13,2 
11,4 

9,0 


42,2 
34,5 
28,4 
20,8 
16,9 
14,9 
13,3 
11,5 

9,1 
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s-parameters (common-emitter) at Vce = 8 V; Tamb = 25 OC; typical values 


20 


30 


f 


Sie 


0,94/ -—9,9° 
0,94/ —30,0° 
0,83/ —56,5° 
0,74/—113,29 
0,66/—142,99 
0,64/—159,0° 
0,63/—173,39 
0,62/+172,79 
0,63/+149,99 


0,87/ —15,90 
0,84/ —43,80 
0,72/ —78,0° 
0,63/—136,79 
0,59/—161,4° 
0,58/—174,8° 
0,58/+172,89 
0,57/+162,60 
0,57/+141,99 


0,80/ —23,3° 
0,74/ —60,0° 
0,62/ —99,19 
0,58/—151,79 
0,55/—172,9° 
0,55/+175,89 
0,56/+164,59 
0,54/+156,7° 
0,54/+136,89 


0,70/ —35,0° 
0,63/ —82,00 
0,55/—122,20 
0,55/—164,6° 
0,53/+178,40 
0,54/+168,80 
0,55/+158,70 
0,52/+152,50 
0,53/ +133 ,30 


0,65/ —42,99 
0,58/ —94,49 
0,53/—132,89 
0,54/—169,59 
0,52/ +175,3° 
0,53/+166,49 
0,55/+156,8° 
0,52/ +150,99 
0,53/ +132 ,20 
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Sfe 


7,1/174,8° 
7 ,0/161,3° 
6,1/145,5° 
4,3/111,49 
3,0/ 93,79 
2,5/ 82,50 
2,0/ 74,60 
1,7/ 65,50 
1,3/ 50,50 


15,9/171,60 
14,8/153,50 
11,6/134,50 
6,7/102,29 
4,4/ 87,90 
3,6/ 79,0° 
2,9/ 73,49 
2,5/ 64,90 
1,8/ 52,30 


26,3/167 ,20 
22,9/145,10 
16,2/125 ,0° 
8,1/ 96,79 
5,3/ 84,40 
4,2/ 77,0° 
3,5/ 72,40 
2,9/ 64,30 
2,1/ 53,19 


41,2/160,7° 
31,7/134,80 
20,2/115,60 
9,1/ 92,20 
5,8/ 81,60 
4,6/ ‘75,30 
3,8/ 71,40 
3,2/ 63,50 
2,4/ 53,40 


49,0/156,70 
35,1/129,5° 
21,1/111,50 
9,2/ 90,50 
5,9/ 80,50 
4,7/ 74,30 
3,9/ 70,80 
3,2/ 63,00 
2,4/ 53,00 


Sre 
0,01/ 84,50 


0,03/ 73,79 
0,05/ 61,59 


0,09/ 37,89. 


0,10/ 30,89 
0,10/ 27,0° 
0,10/ 26,9° 
0,10/ 29,89 
0,10/ 37,80 


0,01/ 81,60 
0,03/ 68,20 
0,05/ 54,80 
0,07/ 38,89 
0,08/ 40,0° 
0,08/ 40,8° 
0,08/ 44,0° 
0,09/ 47,20 
0,11/ 52,40 


0,01/ 78,39 
0,03/ 62,79 
0,04/ 50,99 
0,05/ 45,40 
0,06/ 50,59 


_ 0,07/ 52,30 


0,08/ 55,19 
0,10/ 56,6° 
0,12/ 58,59 


0,01/ 75,19 
0,02/ 57,60 
0,03/ 50,90 
0,04/ 54,40 
0,06/ 60,20 
0,07/ 61,30 
0,08/ 63,40 
0,10/ 63,0° 
0,13/ 62,30 


0,01/ 72,70 
0,02/ 54,70 
0,03/ 51,89 
0,04/ 58,80 
0,06/ 63,6° 
0,07/ 64,69 
0,08/ 66,1° 
0,10/ 64,89 
0,13/ 63,59 


Soe 


1,00/ —2,80 
1,00/ —11,0° 
0,89/ —20,5° 
0,73/ —37,8° 
0,63/ —48,7° 
0,62/ —52,80 
0,61/ —59,60 
0,54/ —68,50 
0,54/ —87,00 


0,99/ —6,5° 
0,93/ —19,30 
0,76/ —31,60 
0,52/ —48,30 
0,44/ —56,7° 
0,43/ —59,30 
0,41/ —63,90 
0,37/ —73,9° 


0,38/ —90,2° 


0,97/ —11,00 
0,85/ —28,1° 
0,62/ —41,6°0 
0,38/ —56,30 
0,32/ —63,40 
0,31/ —64,99 


0,29/ —68,2° 


0,28/ —79,7° 
0,28/ —94,30 


0,92/ —17,30 
0,72/ —38,6° 
0,47/ —51,00 
0,27/ —63,8° 
0,24/ —69,50 
0,22/ —70,7° 
0,20/ —72,90 
0,21/ —85,90 


0,22/ —99,50 | 


0,89/ —20,90 
0,65/ —43,20 
0,40/ —53,7° 
0,23/ —64,80 
0,21/ —70,20 
0,20/ —71,40 
0,18/ —73,20 
0,19/ —87,3° 
0,20/—100,8° 


43,5 


9,2 


43,0 


13,4 


11,7 


BFG96 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is designed for 
application in wideband amplifiers, such as CATV and MATV systems, up to 2 GHz. 


P-N-P complement is BFG32. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 75 mA <+— 
Total power dissipation up to Tamb = 70 OC Prot max. 700 mW 
Junction temperature . Tj max. 175 OC 
D.C. current gain 

Ic = 50 mA; VceE = 10 V hfe min. 25 
Transition frequency at f = 500 MHz 

Ic = 50 mA; VceE =10V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0; Veg = 10 V Cre typ. 1,0 pF 
Maximum unilateral power gain at f = 800 MHz 

Ic = 50 mA; VceE = 10 V GUM typ. 15,0 dB 
Output power at 1 dB gain compression 

VCE = 10 V; Ic = 70 mA; f = 800 MHz Piq typ. +21 dBm 
Third order intercept point 

VcE = 10 V; Ic = 70 mA; f = 800 MHz ITO typ. +40 dBm 


MECHANICAL DATA 
SOT-103 (see Fig. 1). 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 


1,45 1,15 
max __ max 


0,24 max 


we! 1,2 max 


-el2.7max- 7Z75914A 
RATINGS 7 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 3 .V 
— © Collector current (d.c.) Ic max. 75 mA 
Total power dissipation up to Tamb = 70 °C 
mounted on a p.c. board (see Fig. 2) Prot max. 700 mW 
Storage temperature Tstg —65 to +175 OC 
Junction temperature Tj max. ~175 9C 
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N-P-N 2 GHz wideband transistor BFG96 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on glass-fibre p.c.b. (see Fig. 2) | Rth j-a = 150 K/W 


From junction to case Rth j-c = 75 K/W 


<<. §9 ——_______+ 


f 
10 50 
! 
Fig. 2 Requirements for fibre-glass print 
(dimensions in mm). Single-sided 35 um 
Cu-clad epoxy fibre-glass print, thickness 
sia) _t 1,5 mm. Tracks are fully tin-lead plated. 
_ | aae Shaded area is Cu. 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le =0;VcRp=10V ICBO max. 100 nA 
D.C. current gain ; 
a _ min. 25 
Ic = 50 mA; VcE = 10 V hFE ive: 50 
Transition frequency at f = 500 MHz 
lc = 50 mA; VceE = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz . 
lE =ie =0; Vcp=10V Cc typ. 1,5 pF. 
Emitter capacitance at f = 1 MHz 
Ic =ic =0; VER =05V Ce typ. 6,5 pF 
Feedback capacitance at f = 1 MHz 
lc =0;VcE=10V Cre typ. 1,0 pF 
Noise figure at Zs = opt. and Tamb = 25 °C 
Ic = 70 mA; VcgE = 10 V; f = 800 MHz F typ. 4,0 dB 
Maximum unilateral power gain (sre assumed to be zero) : 
Gym = 10 log fel 
[1—Isjel?] [1—|soel*] 
Ic = 50 mA; VcgE = 10 V; f = 800 MHz; Tamb = 25 OC G typ. 15,0 dB 
Ic =50 mA: VcE=10V;f= 2 GHz; Tamb = 25 OC UM typ. 8,0 dB 
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Output power at 1 dB gain compression 
Ic = 70 mA; VcE = 10 V; Tamb = 25 OC; 
Ri = 75 82; measured at f = 800 MHz 

Third order intercept point (see Fig. 3) 
lc = 70 mA; VcE = 10 V; 
Rp = 75 Q; Tamb = 25 OC; 
Py = !TO — 6 dB; fp = 800 MHz; 
Pq = |TO — 6 dB; fg = 801 MHz; 
measured at f(2g—p) = 802 MHz and 
at f(2p—q) = 799 MHz 

Output voltage at djp, = —60 dB 
Ic = 70 mA; VcE = 10 V; 
Ry = 75 Q; Tamb = 25 OC 
Vp = Vo at dim = —60 dB ; fp = 795,25 MHz 
Vq = Vo —6 dB ; fg = 803,25 MHz 
Vr re Vo —6 dB i fr oa 805,25 MHz 
measured at f(p+g—r) = 793,25 MHz 

Second harmonic distortion (see Fig. 3) 
lc = 70 mA; VceE = 10 V; RL = 750; 
VSWR <2; Tamb = 25 OC 
Vp = Vo = 320 mV at fp = 250 MHz 
Vg = Vo = 320 mV at fg = 560 MHz 
measured at f(p+q) = 810 MHz 


Pit 


ITO 


d2 


typ. 


typ. 


typ. 


typ. 


7293447.1 


+21 dBm 


+40 dBm 


700 mV 


—52 dB 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3=5 wH micro-choke 


L2 = 1,5 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm. 
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N-P-N 2 GHz wideband transistor 


S-parameters (common emitter) at VCE = 10 V; Tamb = 25 OC; typical values 


10 


15 


20 


30 


50 


0,68/ —50,8° 
0,68/—106,4° 
0,68/—142,5° 
0,71/---173,4° 
0,69/ +173,99 
0,70/ +166,7° 
0,72/+159,69 
0,71/+153,20 
0,73/ +138 ,29 


0,60/ --64,19 
0,65/—121,20 
0,66/—152,0° 
0,70/—177 ,49 
0,68/+171,49 
0,69/ +164,8° 
0,72/ +157 ,8° 
0,70/ +152,19 
0,72/ +137 ,2° 


0,55/ —75,5° 
0,63/—130,69 
0,66/—156,7° 
0,70/—-179,79 
0,68/ +170,0° 
0,69/ +163,7° 
0,72/+156,99 
0,69/ +151 ,50 
0,71/+136,79 


0,51/ —92,99 
0,62/—142,5° 
0,65/—162,49 
0,69/ +177 ,9° 
0,68/ +168,5° 
0,69/ +162,5° 
0,71/+155,8° 
0,68/ +150,8° 


0,71/+136,29 - 


0,49/—113,0° 
0,63/—153,5° 
0,65/—168,7° 
0,69/ +175,9° 
0,67/+167,29 
0,69/ +161,59 
0,71/+155,19 
0,68/ +150,39 
0,70/ +135,79 


Sfe 


26,0/155,59 
18,2/126,50 
10,8/107 ,9° 
4,6/ 84,50 
3,0/ 73,39 
2,4/ 65,80 
1,9/ 61,59 
1,7/ 53,20 
1,2/ 42,70 


33,5/150,8° 
21,8/121,50 
12,4/104,8° 
5,1/ 83,80 
3,3/ 73,50 
2,6/ 66,79 
2,2/ 62,80 
1,8/ 54,60 
1,4/ 44,79 


39,4/147 30 
24,0/118,3° 
13,3/102,8° 
5,4/ 83,59 
3,5/ 73,79 
2,8/ 67,00 
2,3/ 63,50 
2,0/ 55,50 
1,5/ 45,90 


47 ,3/142,30 
26,5/114,30 
14,4/100,6° 
5,8/ 83,00 
3,8/ 73,89 
3,0/ 67,59 
2,4/ 64,49 
2,1/ 56,30 
1,6/ 47,29 


55,6/136,3° 
28,5/110,29 
15,3/ 98,39 
6,0/ 82,40 
3,9/ 73,60 
3,1/ 67,79 
2,6/ 65,09 
2,2/ 56,99 


1,7/ 48,39 | 


Sre 


0,02/ 67,1° 
0,03/ 46,0° 
0,04/ 38,00 
0,05/ 41,20 
0,07/ 49,39 
0,08/ 52,50 
0,09/ 56,99 
0,11/ 60,20 
0,14/ 63,20 


0,02/ 64,60 
0,03/ 45,00 
0,03/ 40,9° 
0,05/ 49,30 
0,07/ 56,40 
0,08/ 58,40 
0,09/ 61,70 
0,12/ 63,19 
0,15/ 64,10 


0,02/ 60,69 
0,02/ 43,9° 
0,03/ 44,20 
0,05/ 54,30 
0,07/ 60,30 
0,08/ 61,39 
0,09/ 64,0° 
0,12/ 64,30 
0,16/ 63,90 


0,02/ 58,49 
0,02/ 44,50 
0,03/ 49,2° 
0,05/ 60,39 
0,07/ 64,70 
0,08/ 64,79 
0,10/ 66,49 
0,12/ 65,70 
0,16/ 64,49 


0,01/ 57,19 
0,02/ 48,79 
0,02/ 56,79 
0,05/ 65,8° 
0,07/ 68,19 
0,09/ 67,29 
0,10/ 68,79 
0,13/ 66,79 
0,17/ 64,9° 


0,90/ —22,79 
0,65/ —45,70 
0,41/ --56,99 
0,25/ —69,30 
0,25/ —78,79 
0,25/ —82,70 
0,24/ —91,40 
0,25/—103,8° 
0,29/—126,19 


0,86/ —29,50 
0,56/ —56,50 
0,33/ —70,60 
0,19/ —90,40 
0,19/ —98,20 
0,18/—102,40 
0,17/—110,5° 
0,20/—121,30 
0,23/—139,8° 


0,83/ —34,8° 
0,51/ —64,8° 
0,29/ —82,0° 
0,17/—108 8° 
0,17/—115,6° 
0,16/—119,49 
0,15/—129,70 
0,18/—136,59 
0,21/—152,00 


0,79/ —42,70 


0,44/ —76,6° 
0,25/ —98,8° 
0,17/—132,5° 
0,17/—136,99 
0,16/—143,79 
0,15/—155,40 
0,18/—156,59 
0,21/—168,4° 


0,71/ —52,49 


0,39/ —90,89_ 


0,24/—117,49 
0,20/—149,79 
0,19/—154,79 
0,18/—162,29 
0,18/—173,8° 
0,19/—172,1° 
0,21/—177,20 
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38 ,2 
30,3 
24,1 
16,6 
12,7 
10,8 
9,3 
7,7 
5,5 


28,4 
30,8 
24,9 
17,3 
13,4 
11,5 
10,0 

8,4 

6,3 


38,6 
31,1 
25,3 
17,7 
13,9 
11,9 
10,5 

8,8 

6,7 


38,8 
31,5 
25,9 
18,2 
14,3 
12,4 
10,9 

9,3 

7,3 


39,1 
32,0 
26,3 
18,6 
15,0 
12,8 
11,3 

9,7 

8,0 


133 


co 
o 
O 
Li. 
a 


,in ohm x 50. 


fficient 


Fig. 4 Input impedance, derived from input reflection coe 


for Figs 4 to 7: VcgE = 10 V; Ic = 50 mA; Tamb = 25 OC. 
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N-P-N 2 GHz wideband transistor BFG96 
A an," 
Va 


90° 
: transmission coefficient Sfe. 
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on =. 
ee i ES 
ie Tes Jr 
N ie ee es aes ee 
[ae a ae ae 
(cee ae ae |e 
rim ee Se a (a 
all (Cea: as a a 
Te! oa ae a es 
eee ae fell eee 
ae a ee 
; gl 
102 10°. f (MHz) 104 
—e» Fig.8 Vcge = 10 V; Ic = 50 mA; Tamb = 25 °C; Fig.9 Veg = 10 V; f = 500 MHz; 
typical values. Tj = 25 OC; typical values. 


7294112 


ae 
a 


Ic (mA) 


Fig. 10 Veg =10V; Tj = 25 oC; Fig. 11 Circles of constant noise figure 
typical values. lc = 70 mA; VcgE = 10 V; f = 800 MHz; 
: typical values. 
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N-P-N 2 GHz wideband transistor 


30 7294759 << 
Sees 
CEH 
0 20 40 60 80 100 0 20 40 60 80 100 
Ic (mA) Ic (mA) 
Fig. 12 Vege = 10V; Vg = 700 mV; Fig. 13 Vege = 10 V; Vg = 320 mV; 
f(p+q—r) = 793,25 MHz; Tamb = 25 OC; f(p+q) = 810 MHz; Tamb = 25 OC; 
typical values. typical values. 
<—_—— 


7294761 


oe 
LELET TET Ey 
0 10 20 


Ves (V) 


Fig. 14 IE = ie = 0; f = 1 MHz; Tj = 25 OC; typical values. 
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CLASS-B OPERATION 


7294175 


TT 
COLECT eee 
cemeae PE 
BORED cers 
cA Vo eats 
SAPGaeeeesee 
Hf} Happ 


800 ¢ (tz) 1000 


Fig. 15 Input impedance (series components). 


CENCE EEE 
-_ eat See e eee 
edhe alee ede Neale! 
Sees ee 
aR eeeae eae 
Ree Se Se eee 
aes eee ee 
See eeR Rae 


800 ¢(mpz) 1000 


Fig. 17 Power gain versus frequency. 
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7Z94176 


400 600 800 ¢(mHz) 1000 


Fig. 16 Load impedance (series components). 


Conditions for Figs 15 to 17: 


VCE = 10 V; PL = 500 mW; Tamb = 25 9C; 
typical values. 


OPERATING NOTE for Figs 15 to 17: 


A resistance of 39 (2 between base and emitter 
is recommended to avoid oscillation. This 
resistance must be effective for r.f. only. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). It is designed for wideband 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency, high gain and a very low noise figure up 

to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 10 V 
Collector current (d.c.) Ic max. 100 mA 
Total power dissipation up to Tamb = 50 °C Prot max. 500 mW 
Junction temperature Tj max. 150 OC 
D.C. current gain 

Ic =50mA;, VcE=5V hFE min. 40 
Transition frequency at f = 2 GHz 

lc =50 mA; VceE=8V fT typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz 

lc = 50 mA; VceE=8 V GuM typ. 11,0 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 


Lead reference: 


1 = emitter 
2 = collector 
, type number 

3 = emitter marking 
4 = base 

145 115 

max ___ max 

0,24 max <+—— 6,8max ——~ 
<t-4,2 max ee 1 


IZISHNGA 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) | VCEOQ max. 10 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) | Ic max. 100 mA 
Total power dissipation up to Tamb = 50 °C* Ptot max. 500 mW 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient* Rthj-a = 200 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =O; Vcp=5V ICBO max. 100 nA 
D.C. current gain 

lc =50 mA; VceE=5V hFE min. 40 
Transition frequency at f = 2 GHz | 3 

lc = 50 mA; VceE =8 V fT typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 

l—E =te=0;VcR=8V Ce typ. 1,5 pF 
Emitter capacitance at f = 1 MHz 

Ic =ic = 0; VER =0,5V Ce typ. 3,3 pF 
Feedback capacitance at f = 1 MHz 

Ic =0;VcE=8V Cre typ. 0,85 pF 
Maximum unilateral power gain (srg assumed to be zero) 

Gum (in dB) = 10 log ee oe 
| [1 —Isiel?} [1 —lsoe |? ] 


Ic = 50 mA; VcgE = 8 V; f = 2 GHz ; Tamb = 25 OC GUM typ. 11,0 dB 


Noise figure at optimum source impedance and 
VcE = 8V; f = 800 MHZ; Tamb = 25 PC 


Ic=15mA F typ. 1,4 dB 
Ic =50mA F typ. 1,9 dB 


* Mounted on a printed-circuit board of 40 mm x 25 mm x 1,5 mm. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. The BFP9OA 
features low noise, high gain and low distortion figures. 


This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz range. 
P-N-P complement is BFQ51C. 


QUICK REFERENCE DATA 


Collector-base voltage VCBO max. 20 V 
Collector-emitter voltage VCEO max. 15 V 
Collector current (d.c.) Ic max. 30 mA 
Total power dissipation up to Tamb = 125 OC Prot max. 250 mW 
Junction temperature Tj max. 175 °C 
D.C. current gain 

Ic = 14 a VceE = 10 V hee a Bs 


Transition frequency at f = 500 MHz 
lc = 14mA; VcE = 10 V fr typ. 5,0 GHz 


Maximum unilateral power gain 
lc = 14mA; Vce = 10 V 


at f = 500 MHz G typ. 23,5 dB 
at f = 800 MHz UM typ. 19,5 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 
Y 
0,15 44 
ne max 
A A 
Marking code: PO 
v 
re. 12max 
(2x) 
7Z86991A 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcCBO max. 20 V 
Collector-emitter voltage (open base) VCEOQ  —‘max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 30 mA 
Total power dissipation up to Tampb = 125 OC 

mounted on a ceramic cubstrate of 0,7 mm x 10 cm? Prot max. 250 mW 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 175 °C 


THERMAL RESISTANCE 


From junction to ambient in free air mounted on a 
ceramic substrate of 0,7 mm x 10 cm? Rthj-a = 200 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0; Vcp = 10V ICBO max. 50 nA 
D.C. current gain 

Ic=14 2 ee 10 V hee ae i 
Transition frequency at f = 500 MHz 

Ic = 14 mA; Vcge = 10 V fy typ. 5.0 GHz 
Collector capacitance at f = 1 MHz 

lE =ie=0; VeRp=10V Co typ. 0,5 pF 
Emitter capacitance at f = 1 MHz 

Ic=ic = 0; Veg =0,5 V Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 

lc =0; VceE=10V Cre typ. 0,3 pF 
Maximum unilateral power gain (srg assumed to be zero) 

Isfel? 
GUM= 10 log 


[1 — lsie 7] [1 — lSoe|7] 
at IC = 14 mA; Vcg = 10 V; Tamb = 25 OC 


f= 500 MHz G typ. 23,5 dB 

f = 800 MHz UM typ. —- 19,5 dB 
Noise figure at f = 800 MHz; Zs = opt.; Tampb = 25 OC 

Ic= 4mA;VcE=10V © Fc typ. 1,7 dB 

Ic = 14 mA; VceE= 10 V typ. 2,4 dB 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vce = 10 V; Tamb = 25 OC; typical values 


10 


14 


0,89/ —8,4° 
0,88/ —20,8° 
0,84/ —40,7° 
0,72/ —87,4° 
0,64/—116,6° 
0,59/—132,49 
0,56/—145,79 
0,55/—162,19 
0,54/+175,6° 


0,78/ —12,7° 
0,76/ —30,9°9 
0,70/ —58,3° 
0,58/-112,19 
0,52/—138,8° 
0,49/—153,6° 
0,48/—163,4° 
0,49/—178,1° 
0,48/+162,9° 


0,65/ —18,3° 
0,63/ —43,4° 
0,56/ —78,1° 
0,49/—132,4° 
0,46/—154,9°9 
0,44/—167,1° 
0,44/—174,8°9 
0,46/+171,1° 
0,45/+154,8° 


0,56/ —22,6° 
0,54/ —53,4° 
0,51/ —91,19 
0,47/—143,6° 
0,47/—164,4° 
0,44/—174,9° 
0,45/+177,0° 
0,47/+167,8° 
0,46/+152,29 


7,0/174,99 
6,9/167,0° 
6,6/154,0° 
5,0/126,0° 
3,7/107,3° 
3,1/ 98,19 
2,7/ 90,69 
2,0/ 77,69 
1.6/ 64,39 


14,8/172,3° 
14,0/160,89 
12,4/144,1° 
7,8/114,79 
5,5/ 98,59 
4,4/ 91,29 
3,8/ 84,5° 
3,0/ 73,89 
2,3/ 62,79 


23,5/169,2° 
21,5/154,2° 
17,4/134,5° 
9,5/107,0° 
0,4/ 93,3° 
5,1/ 87,4° 
4,3/ 81,79 
3,5/° 71,39 
2,7/ 61,4° 


28,1/167,9° 
25,2/150,4° 
19,6/130,49 
10,1/103,3° 
6,6/ 70,0° 
5,4/ 84,7° 
4,5/ 79,3° 
3,7/ 70,4° 
2,9/ 61,09 


0,006/83,5° 


Sre 


0,015/79,6° 
0,028/70,2° 
0,053/51,7° 
0,063/43,9° 
0,066/42,4° 
0,068/41,1° 
0,073/36,9° 
0,076/41,3° 


0,006/81,4° 
0,014/75,3° 
0,024/64,9° 
0,040/50,6° 
0,048/50,1° 
0,052/51,7° 
0,056/53,2° 
0,064/50,8° 
0,075/56,0° 


0,005/79,9° 
0,012/71,9° 
0,020/61,1° 
0,032/54,4° 
0,041/58,0° 
0,047/60,6° 
0,052/62,5° 
0,060/60,4° 
0,075/63,5° 


0,005/78,8° 
0,011/69,5° 
0,018/59,7° 
0,028/56,0° 
0,037/59,9° 
0,043/62,4° 
0,049/64,0° 
0,059/62,5° 
0,075/64,7° 


Soe 


0,99/ —2,3° 
0,98/ —5,4° 
0,95/—10,29 
0,86/—19,6° 
0,81/—24,9° 
0,79/—27,8° 
0,77/—30,4° 
0,82/—34,0° 
0,80/—39,6° 


0,98/ —3,7° 
0,96/ —8,8° 
0,89/—15,1° 
0,74/—23,5° 
0,69/—26,4° 
0,67/—28,5° 
0,66/—30,5° 
0,70/--33,9° 
0,70/—38,8° 


0,98/ —5,4° 
0,93/—12,3° 
0,82/—19,0° 
0,65/—24,0° 
0,62/—26,1° 
0,61/—27,6° 
0,60/—29,7° 
0,64/—32,7° 
0,64/—37,6° 


0,98/ —6,3° 
0,92/—14,0° 
0,79/—20,8° 
0,63/—24,5° 
0,60/—26,0° 
0,59/—27,5° 
0,59/—29,4° 
0,62/—32,4° 
0,62/—37,5° 


BFP9SOA 


GUM 


37,3 
31,8 
23,0 
18,3 
15,9 
14,2 
12,5 
10,2 


41,5 
37,7 
31,6 
23,1 
19,0 
16,6 
15,2 
13,7 
11,3 


43,8 
37,5 
31,3 
23,1 
19,3 
17,1 
15,5 
14,3 
11,8 


44,4 
37,4 
31,5 
23,5 
19,5 
17,5 
15,9 
14,5 
12,3 
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BFP90A 


S-parameters (common emitter) at Voge = 10 V; Tamb = 25 OC; typical values (continued) 


lc f 
mA MHz 


40 
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200 

500 

20 800 
1000 

1200 

1500 
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40 
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25 800 
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s-parameters (common emitter) at VcE = 5 V; Tamb = 25 OC; typical values 
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Sie 


0,52/ —28,19 
0,50/ —64,1° 
0,46/—104,5° 
0,46/—150,2° 
0,44/—165,79 
0,44/—175,79 
0,44/+178,5° 
0,46/+164,3° 
0,46/+149,9° 


0,48/ —33,4° 
0,47/ —72,9° 
0,45/—113,4° 
0,45/—156,0° 
0,45/—170,1° 
0,44/—179,1° 
0,44/+175,4° 
0,47/+162,2° 
0,48/ +148,59 


0,87/ —8,29 
0,86/ —20,99 
0,83/ —40,3° 
0,71/ —87,9° 
0,65/—119,8° 
0,59/—134,3° 
0,58/—148,19 
0,55/—163,0° 
0,52/+174,5° 


0,74/ —13,1° 
0,72/ —32,6° 
0,68/ —60,3° 
0,57/—115,79 
0,54/—144,5° 
0,50/—157,0° 


0,50/—168,3°. 


0,50/+178,9° 
0,49/+160,3° 


Sfe 


33,9/164,9° 
29,3/145,4° 
21,0/124,4° 
10,3/101,0° 
6,7/ 89,7° 
5,4/ 84,2° 
4,5/ 79,69 
3,7/ 69,2° 
2,3/ 60,39 


36,8/162,7° 
30,3/141,7° 
21,0/121,19 
9,9/ 99,1° 
6,5/ 88,19 
5,2/ 83,29 
4,3/ 78,99 
3,5/ 68,5° 
2,7/ 59,49 


Sfe 


6,7/175,5° 
6,6/166,5° 
6,2/154,3° 
4,6/125,4° 
3,5/105,6° 
2,9/ 97,19 
2,5/ 88,89 
2,0/ 76,39 
1,6/ 62,9° 


14,5/172,79 
13,9/160,4° 
12,2/143,99 
7,6/113,6° 
5,3/ 96,69 
4,3/ 90,0° 
3,7/ 83,49 
2,9/ 72,79 
2,2/ 61,39 


Sre 


0,005/77,6° 
0,011/67,4° 
0,016/59,7° 
0,026/61,4° 
0,037/66,1° 
0,044/68,6° 
0,050/69,8° 
0,058/65,8° 
0,075/67,5° 


0,005/75,8° 
0,010/65,2° 
0,015/59,19 
0,025/62,9° 
0,036/67,9° 
0,043/69,9° 
0,050/7 1,29 
0,058/67,3° 
0,074/68,8° 


Sre 


0,007/84,2° 
0,016/78,8° 
0,031/69,8° 
0,058/49,9° 
0,069/40,3° 
0,071/37,99 
0,074/36,0° 
0,077/35,99 
0,030/40,2° 


0,006/81,9° 
0,015/74,7° 
0,026/63,7° 
0,043/48,2° 
0,050/45,9° 
0,054/47,4° 
0,058/48,6° 
0,067/49,59 
0,078/54,2° 


Soe 


0,96/ —7,5° 
0,88/—15,5° 
0,73/—20,8° 
0,60/—22,1° 
0,58/—23,9° 
0,58/—25,7° 
0,57/—27,9° 
0,62/—31,4° 
0,62/—36,6° 


0,95/ —8,2° 
0,85/—16,29 
0,71/—20,2° 
0,60/—20,89 
0,58/—23,19 
0,58/—25,0° 
0,58/—27,49 
0,62/—31,2° 
0,62/—36,6° 


Soe 


1,00/ —2,4° 
0,99/ —6,0° 
0,96/—11,0° 
0,86/—21,3° 
0,80/—26,6° 
0,78/—29,6° 
0,76/—32,2° 
0,78/—35,0° 
0,76/—40,59 


0,99/ —4,19 
0,97/ —9,79 
0,90/—16,79 
0,73/—25,9° 
0,67/—28,9° 
0,65/—30,79 
0,64/—32,89 
0,67/—34,9° 
0,66/—39,7° 


N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vege = 5 V; Tamb = 25 OC; typical values (continued) 


10 


14 


20 


30 


1000 
1200 
1500 
2000 


Sie 


0,59/ —20,3° 
0,57/ —48,4° 
0,54/ —84,5° 
0,49/—139,3° 
0,49/—162,1° 
0,47/—173,0° 
0,47/+178,0° 
0,48/+169,1° 
0,48/+153,0° 


0,51/ —25,79 
0,50/ —59,3° 
0,49/ -98,5° 
0,48/—149,2° 
0,48/—168,99 
0,47/—178,5° 
0,48/+173,6° 
0,48/+164,79 
0,48/+149,7° 
0,42/ —34,0° 
0,44/ —74,8° 
0,46/—115,0° 
0,48/—159,0° 
0,49/—174,79 
0,48/+176,5° 
0,49/+169,6° 
0,49/ +160,6° 
0,49/ +146,6° 


0,35/ —67,3° 
0,45/—116,5° 


-0,50/—147,5° 


0,53/—174,4° 
0,54/+175,0° 
0,53/+168,1° 
0,55/ +162,6° 
0,57/ +154,5° 
0,57/ +141,19 


BFP90A 


23,3/169,2° 
21,4/152,9° 
17,1/133,6° 
9,2/105,3° 
6,1/ 91,09 
4,9/ 85,19 
41/ 79,49 
3,4/ 70,79 
2,6/ 60,5° 


28,1/167,49 
25,0/149,1° 
19,1/128,7° 
9,7/102,2° 
6,3/ 89,19 
5,1/ 83,69 
4,3/ 78,29 
3,5/ 69,59 
2,7/ 59,59 


33, 1/165,0° 
28,2/144,4° 
20,3/123,6° 
9,8/ 99,19 
6,3/ 87,0° 
5,1/ 82,0° 
4,3/ 76,8° 
3,4/ 68,0° 
2,6/ 58,7° 


33,6/155,3° 
24,2/130,19 
14,8/112,3° 
6,6/ 95,19 
4,3/ 85,5° 
3,5/ 81,2° 
3,0/ 76,19 
2,4/ 67,89 
1,8/ 58,79 


0,006/79,7° 
0,013/70,49 
0,021/59,5° 
0,032/52,2° 
0,040/55,4° 
0,046/58,1° 
0,051/59,8° 
0,064/59,8° 
0,080/62,6° 


0,005/78,8° 
0,012/68,4° 
0,019/58,4° 
0,029/55,2° 
0,038/59,3° 
0,044/61,8° 
0,050/63,1° 
0,062/63,39 
0,079/65,2° 


0,005/77,19 
0,011/66,3° 
0,016/57,7° 
0,026/58,9° 
0,036/63,8° 
0,042/65,9° 
0,049/66,9° 
0,061/66,8° 
0,079/68,4° 


0,005/69, 1° 
0,010/56,5° 
0,013/54,29 
0,022/63,7° 
0,032/69,0° 
0,039/70,9° 
0,045/71,9° 
0,057/71,4° 
0,075/73,4° 


0,98/ —5,8° 
0,93/—13,3° 
0,81/—20,4° 
0,64/—25,4° 
0,60/—26,9° 
0,59/—27,9° 
0,59/—30,0° 
0,61/—34,3° 
0,60/—39,4° 


0,98/ —6,9° 
0,91/—15,3° 
0,77/—22,3° 
0,61/—25,8° 
0,57/—27 ,2° 
0,57/—28,6° 
0,56/—30,6° 
0,60/—33,6° 
0,59/—38,8° 


0,97/ —8,0° 
0,87/—17,0° 
0,73/—22,8° 
0,58/—24,3° 
0,56/—26,0° 
0,56/—27,7° 
0,56/—30,0° 
0,60/—32,6° 
0,60/—38,0° 


0,91/—10,0° 
0,78/—16,4° 
0,67/—17,0° 
0,62/—18,9° 
0,61/—23,0° 
0,61/—25,9° 
0,61/—29,1° 
0,64/—33,2° 
0,64/—39,8° 


43,8 
37,0 
30,9 
| 22,8 
18,8 
16,8 
15,3 
13,8 
11,4 


43,5 
36,6 
30,8 
22,9 
18,9 
16,9 
15,5 
13,9 
11,5 


43,1 
36,2 
30,5 
22,8 
18,9 
16,9 
15,4 
13,8 
11,4 


38,9 
32,7 
27,3 
19,9 
16,2 
14,4 
13,0 
11,5 

9,2 
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s, inohm x 50. 


efficient sjg coor 


e, derived from input reflection co 


Fig. 2 Input impedanc 


Fig. 3 Reverse trans 


nditions 


Co 


for Figs 2 to 5: Vcge = 10 V; Ic = 14 mA; Tampb = 25 OC. 
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N-P-N 2 GHz wideband transistor BFPSO0A 
ZA a, 


ig. orward transmission coefficient sro. 
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BFPS9SOA 


729 
6 292710 


Laie 
begs elesed 
Laser Reese 
Sea SRR ERES 
SELEAEE RSE 


Ic (mA) 40 


Fig.6 Veg = 10 ViTj = 25 °C; Fig. 7 Veg = 10 V; f = 500 MHz; Tj = 25 OC; 
typical values. typical values. 


7Z92712 


TO 
Sees eae 
COO 
Tatts 
QC 

ACCC 
CNC 
CPP SSe EE 


0,8 


Cy 
(pF) 


Fig. 8 Ic = 14 mA; f = 500 MHz; Tj = 25 9C: Fig. 9 Ip = ig = 0; f = 1 MHz; Tj = 259; 
typical values. typical values. 
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N-P-N 2 GHz wideband transistor BFPS0A 


7292713 7292714 


LUT 
PHA 
TT 


0 10 le (mA) 20 0,2 0,5 ae eee 
Fig. 10 Vcg = 10 V; f= 800 MHz: Zc = opt: Fig. 11 Voge = 10 V; 1c = 4 mA; Ze = opt; 
Tamb = 25 °C; typical values. Tamb = 25 OC; typical values. 


Fig. 12 VCE = 10 V; Ic = 14 mA; 
Tamb = 25 °C. typical values. 
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BFP9S1A 


N-P-N 2 GHz WIDEBAND TRANSISTOR = 


Gold-metallized n-p-n transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. 
The BFP91A features low noise, high gain and low distortion figures. 


This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz range. 
P-N-P complement is BFO23C. 


QUICK REFERENCE DATA 


Collector-base voltage VCcBO max. 15 V 
Collector-emitter voltage VCEQ max. 12 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tampb = 105 °C Prot max. 350 mW 
Junction temperature Tj max. 175 °C 
D.C. current gain 

Ic = 30 mA; VcE=5V hee min. 40 a 
Transition frequency at f = 500 MHz 

Ic = 30 mA; VcE=5V | fT typ. 6,0 GHz 


Maximum unilateral power gain 
Ic = 30 mA; VcE=8 V 


at f = 500 MHz G typ. 22,5 dB “ii 
at f = 800 MHz UM typ. 185 dB 
MECHANICAL DATA 75 Dimensions in mm 

Fig. 1 SOT-173. ‘ oe 
2,2 1 
il ® 5" | 
’ 
0,15 
0 6! 0,09 a 
65 ete! eee 
f f r 


Marking code: P1 


7Z86991A 
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BFPO1A | 


RATINGS | 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamb = 105 OC 
mounted on a ceramic substrate of 0,7 mm x 10 cm? 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


—®& From junction to ambient in free air mounted ona 
ceramic substrate of 0,7 mm x 10 cm? 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le =0; Veep = 10V 
D.C. current gain 
Ic = 30 mA; VcE=5V 
Transition frequency at f = 500 MHz 
Ic = 30 mA; VcE=5V 
Collector capacitance at f = 1 MHz 
lE =ig=0; Veep = 10 V 
Emitter capacitance at f = 1 MHz 
Ic =i¢ = 0; Veg =0,5 V 
Feedback capacitance at f = 1 MHz 
Ic =0; Vee = 10V 
Maximum unilateral power gain (se assumed to be zero) 
Iste |? 
[1 — Isje|7] [1 — Iso@!?] 
at Ic = 30 mA; VcE = 8 V; Tamb = 25 OC 
sera! f = 500 MHz 
f = 800 MHz 


—s» Noise figure at f = 800 MHz; Zs = opt.; Tamb = 25 OC 
Ic= 4mA;VceE=8V | 
lc = 30 mA; VcE=8V 


Gum = 10 log 
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VCBO 
VCEO 
VEBO 
Ic 


Prot 
T stg 


GUM 


max. 


min. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 
typ. 


typ. 
typ. 


350. 
to + 150 
175 


200 


50 


40 
90 


6,0 


0,7 


2,5 


0,5 


K/W 


nA 


GHz 


pF 


pF 


pF 


dB 
dB 


dB 
dB 


N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 8 V; Tamb = 25 OC; typical values. 


20 


30 


f 
MHz 


Sie 


0,92/ —13,69 
0,90/ —33,2° 
0,86/ —62,0° 
0,79/—117,3° 
0,73/—144,5° 
0,71/—157,6° 
0,71/—167,6° 
0,68/—178,8° 
0,68/+163,8° 


0,81/ —19,5° 
0,79/ —46,6° 
0,74/ —82,4° 
0,69/—136,4° 
0,66/—158,8° 
0,65/—169,4° 
0,65/—177,2° 
0,60/+172,1° 
0,60/+ 158,09 


0,70/ —27,3° 
0,68/ —63,2° 
0,66/—102,8° 
0,64/—150,7° 
0,63/—167,1° 
0,62/—176,9° 
0,62/—176,9° 
0,57/+165,6° 
0,58/+153,5° 


0,55/ —40,8° 
0,57/ —86,4° 
0,59/—125,5° 
0,62/—163,2° 
0,60/—176,3° 
0,59/+175,8° 
0,59/+171,19 
0,55/+ 161,89 
0,56/+ 150,89 


0,48/ —50,4° 
0,53/ —99,7° 
0,57/—135,7° 
0,60/—167,9° 
0,59/—180,0° 
0,59/+173,4° 
0,59/+ 169,29 
0,56/+ 160,22 
0,55/+149 4° 


Sfe 


6,8/172,59 
6,8/160,79 
6,0/143,69 
3,8/111,1° 
2,6/ 93,6° 
2,1/ 85,29 
1,8/ 77,8° 
1,5/ 68,19 
1,2/ 54,69 


16,0/169,4° 
14,5/153,79 
11,8/133,9° 
6,5/103,9° 
4,3/ 89,5° 
3,5/ 82,79 
2,9/ 76,7° 
2,3/ 68,5° 
1,8/ 56,99 


26,2/165,5° 
22,8/146,5° 
16,9/125,5° 
8,3/ 98,9° 
5,5/ 86,19 
4,4/ 81,2° 
3,6/ 76,1° 
3,0/ 68,6° 
2,3/ 58,0° 


40,6/160,3° 
32,5/137,69 
21,6/117,0° 
9,9/ 94,4° 
6,3/ 84,5° 
5,1/ 79,39 
4,3/ 74,8° 
3,4/ 68,6° 
2,6/ 58,8° 


48,6/157,4° 
36,9/133,2° 


23,2/113,3° 


10,4/ 93,1° 
6,6/ 83,69 
5,3/ 78,6° 
4,4/ 74,3° 
3,5/ 68,2° 
2,7/ 59,0° 


Sre 


0,011/81,79 
0,027/72,9° 
0,048/59,0° 
0,075/35,5° 
0,080/27,4° 
0,081/25,5° 
0,081/24,7° 
0,090/24,5° 
0,088/30,2° 


0,011/79,3° 
0,024/67,7° 
0,040/52,9° 
0,056/36,1° 


0,061/35,29 — 


0,064/36,8° 
0,066/38,6° 
0,083/42,5° 
0,095/48,3° 


0,010/76,7° 
0,021/62,8° 
0,032/49,2° 
0,043/40,6° 
0,048/45,8° 
0,056/47,4° 
0,061/49,9° 
0,084/53,2° 
0,103/55,7° 


0,009/73,3° 
0,017/58,1° 
0,024/48,7° 
0,035/49,6° 
0,046/55,5° 
0,053/58, 1° 
0,061/59,7° 
0,088/61,0° 
0,111/61,2° 


0,008/71,2° 
0,015/56,5° 
0,021/49,7° 
0,032/54,2° 
0,044/54,9° 
0,053/61,8° 
0,060/62,8° 
0,089/63,3° 
0,113/62,3° 


Soe 


0,99/ —3,9° 
0,97/ —9,0° 
0,92/—15,6° 
0,78/—26,8° 
0,73/—32,5° 
0,72/—36,6° 
0,72/—40,5° 
0,69/—46,5° 
0,68/—55,2° 


0,98/ —6,9° 
0,93/—15,8° 
0,80/—25,4° 
0,60/—35,3° 
0,55/—38,5° 
0,54/—41,3° 
0,53/—44,3° 
0,49/—49,2° 
0,49/—56,1° 


0,97/—10,5° 
0,86/—23,2° 
0,68/—34,3° 
0,46/—41,9° 
0,43/—43,1° 
0,41/—45,2° 
0,40/—47,6° 
0,36/—52,3° 
0,35/—58, 1° 


0,93/—15,8° 
0,77/—32,6° 
0,54/—43,99 
0,34/—49,0° 
0,30/—49,2° 
0,30/—49,9° 
0,30/—52,0° 
0,25/—57,7° 
0,25/—61,8° 


0,91/—18,7° 
0,71/—37,4° 
0,48/—48,0° 
0,29/—52,2° 
0,27/—52,0° 
0,27/—52,2° 
0,26/—54,3° 
0,21/—59,7° 
0,21/—64,5° 


BFP91A 


41,8 


12,7 


6,/ 
42,/ 


29,3 
21,0 


8,2 
43,6 


11,8 


12,4 


22,6 


10,1 
42,5 


10,5 
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Fig. 3 Reverse transm ission coe fficient Sre. 


Conditions for Figs 2 to 5: Voge = 8 V; Ic = 30 MA; Tamb = 25 OC. 
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e, derived from output reflection co 


Fig. 4 Output impedanc 
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BFP9IA 


Ic (mA) 30 
Fig. 6 Voge =5 V; Tj = 25 °C; 
typical values. 


7Z92722 


Fig. 8 I¢ = 30 mA; f = 500 MHz; Tj = 25 SG; 


typical values. 
. 7292724 
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le (mA) 30 
Fig. 10 Veg = 8 V; f = 800 MHz; Zs = opt.; 
Tamb = 25 °C; typical values. 


0 20 40 


Iq (mA) 
Fig. 7 Voce = 5 V; f = 500 MHz; Tj = 25 °C; 
typical values. 


7292723 


16 


Vcp (V) 


Fig.9 Ip =ig =O; f= 1 MHz; Tj = 25 °C; 
typical values. 
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Fig. 11 VCE =8V; Ic = 30 mA; 
Tamb = 25 °C; typical values. 
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BFP96 


N-P-N 2 GHz WIDEBAND TRANSISTOR — 


N-P-N transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. The BFP96 
features low noise, high gain and low distortion figures. 


This device is designed for v.h.f. and u.h.f. wideband amplifiers and applications in the GHz range. 


P-N-P complement is BFQ32C. 
QUICK REFERENCE DATA 
Collector-base voltage VcBO max. 20 V 
Collector-emitter voltage VCEQ max. 15 V 
Collector current (d.c.) Ic max. 100 mA 
Total power dissipation up to Tamb = 75 PC Prot max. 500 mW 
Junction temperature Tj max. 175 °C 
D.C. current gain 
lc = 50 mA; VceE = 10 V hFe min. 25 
Transition frequency at f = 500 MHz 
Ic = 50 mA; Vcg = 10 V fT typ. 5,0 GHz 
Maximum unilateral power gain | 
Ic = 50 mA; Vcge = 10 V 
at f = 500 MHz G typ. 19,0 dB 
at f = 800 MHz UM typ. 15,0 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 
Y 
0,15 48 
oP max 
Marking code: P6 
be. 12 max 
(2x) 
7Z86991A 
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BFP96 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current (d.c.) Ic max. 100 mA 


Total power dissipation up to Tamb = 75 OC 


mounted on a ceramic substrate of 0,7 mm x 10 cm? Prot max. 500 mW 


Storage temperature | Tstg —65 to + 150 °C 
Junction temperature Tj max. 175 °C 
THERMAL RESISTANCE 
From junction to ambient in free air mounted on a 

ceramic cubstrate of 0,7 mm x 10 cm? Rth j-a 200 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 

le = 0; Veg = 10 V ICBO max. 100 nA 
D.C. current gain 

Ic = 50 mA; VcE = 10 V hee min. 25 
Transition frequency at f = 500 MHz 

Ic = 50 mA; VcgE = 10 V fr typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =ie=0; Vcp = 10 V Co typ. 1,3 pF 
Emitter capacitance at f = 1 MHz 

Ic =ic = 0; VER =0,5 V Ce typ. 5.5 pF 
Feedback capacitance at f = 1 MHz 

Ic =0; Vce = 10 V Cre typ. 1,0 pF 
Maximum unilateral power gain (s-@ assumed to be zero) 

Isfel? 
Gum = 10 log ————____- 
[1 — Isie|*] [1 — ISoe!7] 

at Ic = 50 mA; VcgE = 10 V; Tamp = 25 OC 

f = 500 MHz G typ. 19,0 dB 

f = 800 MHz UM typ. 15,0 dB 
Noise figure at f = 800 MHz; Zs = opt.; Tamph = 25 OC 

Ic = 50 mA; Vcge = 10 V F typ. 3,7 dB 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vege = 10 V; Tamb = 25 OC; typical values. 


10 


15 


20 


30 


50 


Sie 


0,73/ —50,1° 
0,72/ —99,3° 
0,71/—136,2° 
0,71/—167,7° 
0,71/—179,3° 
0,70/+174,9° 
0,70/+170,2° 
0,71/+161,3° 
0,72/+152,0° 


0,67/ —60,5° 
0,69/—111,59 
0,70/—144,2° 
0,71/—171,5° 
0,71/+ 178,59 
0,69/+173,19 
0,70/+169,0° 
0,70/+159,79 
0,71/+151,3° 


0,64/ —69,4° 
0,67/—120,4° 
0,69/—149,7° 
0,71/—173,4° 
0,71/+177,49 
0,70/+172,2° 
0,70/+ 168,59 
0,69/+ 159,09 
0,70/+151,09 


0,61/ —79,4° 
0,66/—128,6° 
0,68/—155,2° 
0,70/—176,09 
0,69/+175,6° 
0,68/+170,5° 
0,69/+ 167,19 
0,69/+ 158,49 
0,70/+150,5° 


0,58/ —91,5° 
0,64/—137,0° 
0,66/—159,6° 
0,68/—176,99 
0,68/—175,5° 
0,68/+170,4° 
0,68/+166,8° 
0,69/+157,6° 
0,70/+149,6° 


Sfe 


26,3/153,9° 
18,7/128,49 
11,2/108,69 
4,8/ 88,2° 
3,1/ 75,99 
2,5/ 71,19 
2,1/ 65,59 
1,7/ 55,49 
1,3/ 42,89 


32,9/150,29 
22,0/123,6° 
12,9/105,5° 
5,5/ 86,8° 
3,5/ 75,49 
2,8/ 70,49 
2,4/ 65,19 
1,9/ 57,0° 
1,5/ 45,0° 


38,8/146,7° 
24,3/120,19 
13,9/103,59 
5,8/ 86,59 
3;7/ -75;6° 
3,0/ 71,09 
2,5/ 65,79 
2,1/ 58,19 
1,5/ 46,49 


45,6/142,20 
26,8/116,6° 
14,8/101,3° 
6,1/ 86,1° 
3,9/ 76,3° 
3,1/ 72,2° 
2,6/ 67,2° 
2,2/ 59,20 
1,6/ 47,90 


52,3/136,8° 
28,4/112,49 


_ 15,5/ 99,2° 


6,6/ 85,6° 
4,2/ 76,1° 
3,3/ 72,89 
2,8/ 66,8° 
2,3/ 59,79 
1,7/ 48,79 


Sre 


0,020/67,3° 
0,036/47,4° 
0,045/37,3° 
0,057/38,8° 
0,070/45,0° 
0,078/48,9° 
0,087/51,1° 
0,098/50,5° 
0,119/52,1° 


0,018/64,0° 
0,031/44,8° 
0,038/37,5° 
0,051/43,0° 
0,064/49,2° 


0,075/52,1° . 


0,085/53,7° 
0,100/54,0° 
0,121/54,1° 


0,017/61,9° 
0,027/43,8° 
0,034/39,4° 
0,048/47,3° 
0,063/52,69 
0,075/55,0° 
0,085/56,0° 
0,102/56,6° 
0,124/55,7° 


0,016/59,2° 
0,025/43,9° 


- 0,031/43,0° 


0,047/53,4° 
0,066/58,7° 
0,079/60,99 
0,090/61,3° 
0,107/59,5° 
0,132/57 ,5° 


0,015/56,4° 
0,022/44,8° 
0,028/17,9° 
0,048/57,9° 
0,069/61,0° 
0,082/62,4° 
0,094/62,1° 
0,106/60,7° 
0,130/58,0° 


Soe 


0,90/ —22,1° 
0,67/ —41,79 
0,44/ —51,9° 
0,29/ —58,8° 
0,29/ —63,8° 
0,29/ —66,8° 
0,30/ —71,5° 
0,34/ —74,2° 
0,35/ —87,0° 


0,87/ —27,4° 
0,60/ —50,0° 
0,38/ —62,3° 
0,23/ —69,8° 
0,22/ —73,29 
0,22/ —75,1° 
0,23/ —80,0° 
0,26/ —82,8° 
0,26/ —93,0° 


0,84/ —32,3° 
0,54/ —57,4° 
0,33/ —71,9° 
0,20/ —83,3° 
0,18/ —86,7° 
0,18/ —87,5° 
0,19/ —91,8° 
0,21/ —91,49 
0,22/—100,8° 


0,79/ —39,39 
0,48/ —68,1° 
0,28/ —87,0° 
0,17/—107,7° 
0,16/—110,79 
0,16/—109,9° 
0,16/—111,59 
0,17/—104,7° 
0,17/—112,69 


0,71/ —47,1° 
0,41/ —78,0° 
0,25/—100,3° 
0,17/—124,8° 
0,16/—128,5° 
0,15/—128,1° 
0,16/—129,4° 
0,14/—122,7° 
0,19/—129,8° 


BFP96 


38,9 
31,2 


17,1 
13,3 
11,3 


39,1 
31,5 
25,8 
18,0 
14,1 
12,1 
10,6 

8,8 

6,6 


39,3 
31,8 
26,2 
18,5 
14,5 
12,6 
11,1 

9,3 

7,0 


39,4 
32,2 
26,5 
18,8 
14,7 
12,6 
11,2 

9,9 

7,4 


39,3 
32,2 
26,6 
19,0 
15,0 
13,2 
11,8 
10,3 
7,8 
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Fig. 2 Input impedanc 


| Fig. 3 Reverse tran 


s for Figs 2 to 5: Vg = 10 V; Ic = 50 MA; Tamb = 25 °C. 
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N-P-N 2 GHz wideband transistor 


ordinates, in ohm x 50. 
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160 0 80 lo (mA) 160 | 


Io (mA) 
Fig.6 Veg = 10 V; Tj = 25 °C; Fig. 7 Voge = 10 V; f = 500 MHz; Tj = 25 °C; 
typical values. typical values. 
3 292702 5 


eee Reese T_T 
eee eee eee pe Pl 
Cee Reese a ANU eT 
pela oar ee Diced OEE 
RESS eRe ees pies Cel oe ae Sear 
a | 
ye eI 
eae a | 
pe 
Vog(v) «20 1 10 ig (may 100 
—» Fig. 8 Ie = ig; f= 1 MHz; T; = 25 °C; Fig. 9 VogE = 10 V; f = 800 MHz; Ze = opt.; 
typical values. Tamb = 25 °C; typical values. 
an 40 7292703.1 


10? 10° (nz) 10" 
Fig. 10 Veg = 10 V; Ic = 50 mA; Tamb = 25 OC; typical values. 
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BFQi7 


N-P-N H.F. WIDEBAND TRANSISTOR _— 


N-P-N multi-emitter transistor in a SOT-89 plastic envelope intended for application in thick and 

thin-film circuits. The transistor has extremely good intermodulation properties and a high power 

gain. It is primarily intended for: 

— Output and driver stages of channel and band serial amplifiers with high output power for bands 
1, U1, WH and 1V/V (40—860 MHz). 

— Qutput and driver stages of wideband amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 
Collector-emitter voltage (open base) VCEO max. 25 V 
Collector current (peak value; f > 1 MHz) ICM max. 300 mA 
Total power dissipation up to Tamp = 25 PC Prot max. 1 W 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 150 mA; Vcr = 15 V fr typ. 1,2 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; Veg = 15 V; Cre typ. 1,9 pF 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. 


4,6 BFQ17=FA 
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BOTTOM VIEW 


See also So/dering recommendations. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) 
Collector-emitter voltage (RpF < 50 &; peak value) 
Collector-emitter voltage (open base) 


E mitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 


Total power dissipation up to Tamb = 25 °C 
mounted on a ceramic substrate 
area = 2,5 cm2; thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm?: thickness = 0,7 mm 


ly Ic = 10 mA. 
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VCBOM 
VCERM 
VCEO 
VEBO 


Iq 
Icm 


max, 40 
max. 40 
max. 25 
max. 2 
max. 150 
max, 300 
max. 1 
-65 to + 150 


max. 150 
30 


125 


y 

vj 

v jh 

y 

mA 

mA 

W 

OC 

oC 
K/W 
K/W 


N-P-N H.F. Wideband transistor BFQI7 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 
Ip = 0; Vop = 20 V; ge = 150 °C IcBo max, 20 UA. 
Saturation voltage 


Iq = 100 mA; Ip = 10 mA VCEsat max. 0,5 V 


D.C. current gain 
Ic = 50 mA; VoR 9 V hFEE min, 25 
Ic = 150 mA; VoR= SV hFRE min, = 25 


I 


Transition frequency at f = 500 MHz 1) 
Ic = 150 mA; Vcr =15V | fr typ. 1,2 GHz 


Collector capacitance at f = 1 MHz 


Ir = Ie = 0 ; VCB =15V Co max. 4 pF 


Feedback capacitance at f = 1 MHz | | 
Ic = 10 mA; Vcr = 15 V; Tamp = 25 OC Cre typ. 1,9 pF 


Max. unilateral power gain (sre assumed to be zero) 


Isfe |2 
Gum = 10 log ——-—__--_-——_—_ 
(1 — | sie |2)(1 — | soe |2) 
Ic = 60 mA; VCE = 15 V; Tamb = 25 °C; | 
f = 200 MHz GUM typ. 16 = 
f = 800 MHz | GUM typ. 6,5 dB 


l) Measured under pulse conditions. 
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BFQI7 


7Z72947 
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Fig. 2. Voge = 5V; Tj = 25 OC; 
typical values 
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Vcp (V) 
Fig. 4. l— = ig = 0; f= 1 MHz; Tj = 25 °C: 
typical values 
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OL. | 
600 700 800 900 
Fig. 3. Vg = 5V; Tj = 25 °C; “BE so 
typical values 
7273167 


T7477] f= 500 MHz 
ee ae ee 


Tj =25°C 
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0 50 100 150 
Fig. 5. Ic (mA) 
Fig. 5. Vcg = 15V; f = 500 MHz; Tj = 25 °C; 
typical values 


BFQ18A 


N-P-N H.F. WIDEBAND TRANSISTOR — 


N-P-N transistor in a plastic SOT-89 envelope intended for application in thick and thin-film circuits. 
It is primarily intended for MATV purposes. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCcBO max. 25 V 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 1 W 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 100 mA; Veg = 10 V fT typ. 3,6 GHz 
Feedback capacitance at f = 10,7 MHz 

Ic = 0; Veg = 10 V Cre typ. 1,2 pF 


Intermodulation distortion 
Ic = 80 mA; Vcge = 10 V; RE = 75 


measured at f(p + gq — r) = 793,25 MHz dim max. —60 dB 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. 
BFQ18A= FF 


46 
Rae) Maceiatag aa 3 
1,6 1,8 
hale hag aa 
2 
= ee 
Feel) 


el le 

0,44 | 0,13 @) | ae I ~e 7269230.6 
0,37 

«(E+ 


-—B—- 
BOTTOM VIEW 


See also soldering recommendations 
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BFQ18A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) rs _ | VCBO max. 25 V 
Collector-emitter voltage (open base) , : ~ VEEO max. 15 V 
Emitter-base voltage (open collector) = | | VEBO max. 2V 
Collector current (d.c.) — os | Ic max. 150 mA 
Total power dissipation up to Tamb = 25 oc * - © Prot max. 1 W 
Storage temperature a } Tstg  —65 to+ 150 °C 
Junction temperature | Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to collector tab Rthj-tab = 25 K/W 
From junction to ambient in free air * Rth j-a = 125 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
D.C. current gain * 


Ic = 50mA; et 10 V | hee min. = 25 

I¢ = 100 MA; Voce = 10 V hFE min. 25 
Transition frequency at f = 500 MHz ** : | 

lc = 50mA; Veg = 10 V fr typ. 3,2 GHz 

lc = 100 mA; Vcg = 10 V | fr typ. 3,6 GHz 
Collector capacitance at f = 1 MHz 

le =lg=0;Vcp=10V | | Co typ. 2,0 pF 
Emitter capacitance at f = 1 MHz 4 

Ic =1,=0; Veg =0,5V , Ce typ. 11 pF 
Feedback capacitance at f = 10,7 MHz 


Ic = 0; VceE=10V | Ps | Cre typ. 1,2 pF 


* The device mounted on a ceramic substrate area = 2 5 cm?: thickness = 0,7 mm. 
** Measured under pulse conditions. 
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BFQI8A 


N-P-N H.F. wideband transistor 


Intermodulation distortion (see Fig. 2) 
Ic = 80 mA; Vcg = 10 V; Ry = 752 
Vp = Vo = 700 mV at fy = 795,25 MHz 
Vq =V>,5—6 dB at fq = 803,25 MHz 
Vr =Vo5 —6 dB at f, = 805,25 MHz 


Measured at f(y +g — r) = 793,25 MHz dim max. —60 dB 
5uH 4 
: 15nF 
= O VBB 
2002 
ee = O Vcc 
5uH ECD 
‘7 
L1 
1OKe i 10 nF 
47 Y 
nF ‘~ 
10 nF 2,2 pF NaS T.U.T. 
R 
0,68 | 
F pF 
Eee 120) 
O OO 
“4 7279132 


Fig. 2 MATV-test circuit (40—860 MHz). 
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BFQI9 


N-P-N 1 GHz WIDEBAND TRANSISTOR = 


N-P-N transistor in a SOT-89 plastic envelope intended for application in thick- and 
thin-film circuits. 

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial 
amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 

The transistor features very low intermodulation distortion and high power gain. Thanks 
to its very high transition frequency, it also has excellent wideband properties and low 
noise up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) Vospo max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ia max. 75 mA 
Total power dissipation up to T,,.), = 87,5 °C Prot max. 500 mW 
Junction temperature T; max. 150 °C 
Transition frequency at f = 500 MHz 
Ic = 50 mA; Vog = 10 V fr typ. 5 GHz 
Feedback capacitance at f = 1 MHz 
Iq = 10 mA; Vor = 10 V; Cre typ. 1,3 pF 
Noise figure at optimum source impedance 
Iq = 50 mA; VoRg = 10 V; f = 500 MHz; F typ. 3,3 dB 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. BFOQ1I9=FB <«— 
ia Sees 
= 


| ie 
0,44 | 0,13 @) | 13 0,13) | a ~o | 7269230.6 
0,37 
es 
<+— [30]|——>!__ BOTTOM VIEW 
See also soldering recommendations 
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BFQI9 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value); f > 1 MHz 


Total power dissipation up to T, ,p = 87,5 °C 
mounted on a ceramic substrate 
area = 2,5 cm?; thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm?: thickness = 0,7 mm 
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VCBO 


VCEO 
VEBO 


Ic 


max. 20 
max. 15 


max. 3,3 


max. 75 
max. 150 
max. 500 
-65 to +150 
max. 150 
= 40 

125 


mW 


°%G 
°G 


-K/W 


K/W 


N-P-N 1 GHz wideband transistor BFQI9 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 0: Vcop=10V | | Icpo max. 100 nA 
D.C. current gain 1) 
min. 25 
Ic = A: Ver = 10V h 
c=50m CE 0 FE typ. 50 
_ ; 2 min. 25 
Ic = 75 mA: Vop = 10V hep a 59 
Transition frequency at f = 500 MHz !) 
Ic = 50 iA: VoR = 10 V fr we ee ee 
typ. 9,0 GHz 
7 7 min. 4,4 GHz 
Ic = 75 mA: VcR =10V 7 typ. 5.5 GHz 
Collector capacitance at f = 1 MHz 
In =Ie =0: Veop =:10 V Ce typ. 1,6 pF 
Emitter capacitance at f = 1 MHz 
Ic =1,=0: VERB =0,5 V Ce typ. 5,0 pF 
Feedback capacitance at f = 1 MHz 
Ic = 10 mA: Ver = 10 V: Tamp = 25 OC Cre typ. Lis pF 
Noise figure at optimum source impedance 
Ic = 50 mA: VcR = 10 V: f = 500 MHz; Tamb = 25 °C F typ. 3,3 dB 
Max. unilateral power gain (sre assumed to be zero) 
Sfe | 2 
GuM = 10 ee 
| (1 — | sie |2)(1 —| Soe | 2) 
Ic = 50 mA: Vcr = 10 V: Tamb = 25 °C: 
f = 200 MHz GUM typ. 18,5 dB 
f = 500 MHz | GUM typ. 11,5 dB 
f = 800 MHz | GUM typ. 7,5 dB 


1) Measured under pulse conditions. 
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are VCE=10V;Tj=25°C; Typical values VCE=5V;Tj=25°C; Typical values 
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|E=le=0;f=1MHz;Tj=25°C; Typical values VCE=10V; -#=500MHz;Tj=25°C; Typical values 


BFQ22S 


N-P-N H.F. WIDEBAND TRANSISTOR ae 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave aerial amplifiers, radar systems, oscillosco- 
pes, spectrum analysers etc. 


The transistor has extremely high power gain and good low noise performance. 
P-N-P complement is BFQ24. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBo max. 15 V 


Collector-emitter voltage (open base) VCEO max. 12 V 
Collector current (d.c.) ole max. 35 mA 
Total power dissipation up to Tamb = 65 OC Prot max. 150 mW 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 30 mA; Veg =5V 4: ne typ. 9,0 GHz 
Feedback capacitance at f = 1 MHz are 

Ic =O; Vee =5V Cre typ. 0,65 pF 
Noise figure at optimum source impedance 

Ic =2 MA; Vce = 5 V; f = 500 MHz F typ. 1,9 dB 
Maximum unilateral power gain 

Ic = 30 mA; Vcf = 5 V; f = 500 MHz GUM typ. 16,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


4,8 Amax 
max 
Y 


: he 9,3 7 12,7min ———~ 
max 7265579.2 


(1) Shield lead connected to case. 
Accessories: 56246 (distance disc). 
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BFQ22S 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value} at f > 1 MHz 
Total power dissipation up to Tampb = 65 °C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 
From junction to case 


CHARACTERISTICS 
i= 25 °C unless otherwise specified 
Collector cut-off current 
ig =0;Vep=5V 
D.C. current gain | 
lc = 10 mA; VceE =5V 
Transition frequency (note) 
Ic = 30 mA; Vcg = 5 V; f = 500 MHz 
Feedback capacitance (note) 
Ic = 0; Veg = 5 V; f= 1 MHZ; Tampb = 25 OC 
Noise figure at optimum source impedance (note) 
Ic= 2mA; Vcg = 5 V; f = 500 MHZ; Tamb = 25 OC 
Ic = 10 mA; Vcg = 5 V; f = 200 MHZ; Tampb = 25 OC 
Maximum unilateral power gain (note) 
Sra assumed to be zero 
Iste |? | 
| (1 — | sie |?) (1 —| Soe |”) 
Ic = 10 mA; Vcr = 5 V; f = 200 MHZ; Tamp = 25 OC 
I¢ = 30 mA; Vcg = 5 V; f = 500 MHZ; Tamb = 25 OC 


Gum = 10 log 


Note 
Shield lead grounded. 
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GuM 
GuM 


max. 15 
max. 12 
max. 2 
max. 35 
max. 50 
max. 150 
—65 to + 200 
max. 200 
= 900 
= 600 
max. 50 

50 to 150 
typ. 5,0 
typ. 0,65 
typ. 1,9 
max. 2,5 
min. 21,0 
typ. 16,0 


K/W 
K/W 


nA 


GHz 


pF 


dB 
dB 


dB 
dB 


BFQ22S 
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7Z84709A 
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25 °C; 


typical values; shield lead grounded; typ. values. 
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typical values; shield lead grounded; typ. values. 
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Fig. 7 Power derating curve versus ambient temperature. 
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P-N-P 1 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. and microwave +. 


amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and law noise up to high frequencies. 


N-P-N complements are BFR91 and BFRQ1A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBQ max. 
Collector-emitter voltage (open base) -VCEQ max. 
Collector current (d.c.) —lc max. 
Total power dissipation up to Tamb = 60 PC Prot max. 
Junction temperature Tj max. 
Transition frequency at f = 500 MHz 

—Ic = 30 mA;—-VcE=5V fT typ. 
Feedback capacitance at f = 1 MHz 

—Ic=2mA;—-VcE=5V Cre typ. 
Noise figure at optimum source impedance 

—Ic =2 mA; —Vcg = 5 V; f = 500 MHz F typ. 


MECHANICAL DATA (see Fig. 1) 


15 
12 
35 
180 
150 


5,0 


0,8 


2,4 


V 

V 
mA 
mw 
oC 


GHz 


pF 


dB 
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BFQ23 


MECHANICAL DATA 
Fig. 1 SOT-37. 
Connections 


1. Base 
2. Emitter 
3. Collector 


(1) = type number marking. 


RATINGS 


0,24 max 


min 


7 1,05 max 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value ) at f > 1 MHz 
Total power dissipation up to Tamb = 60 PC 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
— of 40 mm x 25 mm x 1 mm 


—-VcBo 
—-VCEO 
—-VEBO 
| C 
—lcm 
Prot 

T stg 

Tj 


Rth j-a 


Dimensions in mm 


7Z73904.3 


max. 15 
max. 12 
max. 2 
max. 35 
max. 50 
max. 180 
—65 to + 150 
max. 150 

500 


V 

V 

V 
mA 
mA 
mW 
oC 
dO 


K/W 
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P-N-P 1 GHz wideband transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;-Vcp=5V —ICBO 
D.C. current gain | 

—lc = 30 mA;-VcE =5 V hFE 
Transition frequency 

f = 500 MHz; —Ic = 30 mA; —VcE =5 V fT 
Collector capacitance 

f= 1 MHz; le =le=0;—-Vcp=10V Cc 
Emitter capacitance 

f= 1MHz; lc =!le=0;-VeER=05V Ce 
Feedback capacitance 

f= 1 MHz; lc =0;—-VcE =10V Cre 
Noise figure at optimum source impedance 

—I¢ =2mA;—VceE =5 V; f = 500 MHz; Tamb = 25 OC F 


Maximum unilateral power gain (sre assumed to be zero) 
—Ic¢ = 30 mA; —VcgE =5 V; f = 500 MHZ; Tampb = 25 OC 
Gym = 10 log ald Gum 
[1—Isje|*] [1—Isoel?] 
Output voltage at djp, = —60 dB 
Ic = 30 mA; Voce =5V; 
RL = 75 2; Tamb = 25 OC 
Vp = Vo at dim = —60 dB ; fp = 495,25 MHz 


Vq = Vo —6 dB i fg = 503,25 MHz 
Vr = Vo —6 dB ifr = 505,25 MHz 
measured at f(p5+q—r) = 495,25 MHz Vo 


7Z74449 


Fig. 2 Intermodulation distortion test circuit. 


L1: 4 turns Cu wire (0,35); winding pitch 1 mm; internal diameter 4 mm. 
L2 and L3: 5 wH (code number 3122 108 20150) 


max. 


min. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 


BFQ23 


50 nA 
20 

5,0 GHz 
1,2 pF 
1,8 pF 
0,8 pF 


2,4 dB 


15,0 dB 


300 mV 
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BFQ23 


SHEE SEERERERRAS a 


7Z72429A 
7294113 


—I¢(mA) 
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800 MHz; 


— 
— 


4 mA; f 


25 OC; typical values. 


8V;-ICc 


Fig. 6 Circles of constant noise figure; 
—VCE 
Tamb 


0;f = 1 MHz; 


25 OC; typical values. 


Fig. 5 le =le 


qj 
September 1986 


182 


P-N-P 1 GHz wideband transistor 


s-parameters (common-emitter) at —VcEe = 5 V; Tamp = 25 OC; typical values. 


10 


20 


30 


Sie 


0,62/ —21,2° 
0,58/ —55,1° 
0,48/ —97,1° 
0,44/—156,7° 
0,43/+177,0° 
0,44/+161,39 
0,47/+146,3° 
0,47/+137,8°9 
0,50/+111,79 


0,38/ —36,0° 
0,38/ —-83,8° 
0,37/—128,4° 
0,41/—173,8° 
0,40/+166,0° 
0,42/+152,89 
0,46/+139,3° 
0,45/+133,5° 
0,48/ +108,5° 


0,25/ —52,3° 
0,31/—106,0° 
0,34/—145 3° 
0,41/+179,3° 
0,40/ +161,7° 
0,42/+149,79 
0,46/+136,99 
0,45/+131,89 
0,48/ +107 ,4° 


0,17/ —74,79 
0,29/—123,5° 
0,34/—155,19 
0,41/+175,5° 
0,40/ +159,3° 
0,43/+148,0° 
0,47/+135,69 
0,45/+131,0° 
0,48/+107,0° 


0,15/—129,3° 
0,29/—146,9° 
0,35/—166,79 
0,41/+171,20 
0,41/+156,7° 
0,44/+146,29 
0,48/+134,5° 
0,46/ +130,19 
0,49/+106,4° 


Sfe 


13,5/167 59 
11,8/145 8° 
8,4/124,0° 
4,3/ 92,0° 
2,9/ 76,99 
2,3/ 67,59 
1,9/ 61,59 
1,7/ 52,30 
1,3/ 40,19 


20,4/162,30 
16,0/137,0° 
10,4/115,7° 
4,8/ 88,30 
3,2/ 75,00 
2,6/ 66,8° 
2,1/ 61,50 
1,8/ 52,50 
1,4/ 41,00 


23,7/159,60 
17,8/133,20 
11,1/112,60 
4,9/ 87,00 
3,3/ 74,20 
2,6/ 66,40 
2,2/ 61,30 
1,9/ 52,30 
1,5/ 41,19 


25 ,4/157,79 
18,6/131,19 
11,4/110,8° 
5,0/ 86,39 
3,3/ 73,60 
2,6/ 66,0° 
2,2/ 61,0° 
1,9/ 52,00 
1,5/ 40,8° 


27 ,2/155,90 
19,3/128 80 
11,5/109,0° 
5,0/ 85,30 
3,3/ 72,90 
2,6/ 65,50 
2,2/ 60,59 
1,9/ 51,50 
1,5/ 40,30 


Sre 


0,02/ 81,60 
0,04/ 67,79 
0,07/ 58,20 
0,11/ 53,5° 
0,14/ 56,99 
0,16/ 57,09 
0,19/ 58,20 
0,23/ 57,80 
0,30/ 55,89 


0,02/ 79,19 
0,03/ 67,20 
0,05/ 62,90 
0,10/ 64,60 
0,14/ 65,70 
0,17/ 64,10 
0,20/ 63,79 
0,25/ 60,60 
0,32/ 56,20 


0,02/ 77,20 
0,03/ 68,9° 
0,05/ 67,79 
0,09/ 69,19 
0,15/ 68,69 
0,18/ 66,40 
0,20/ 65,49 
0,26/ 61,79 
0,33/ 56,30 


0,01/ 77,9° 
0,03/ 71,0° 
0,04/ 70,99 
0,09/ 71,70 
0,15/ 70,49 
0,18/ 67,59 
0,21/ 66,30 
0,26/ 62,19 
0,33/ 56,49 


0,01/ 76,8° 
0,02/ 74,20 
0,04/ 75,30 
0,09/ 74,70 
0,15/ 71,80 
0,18/ 68,80 
0,21/ 67,30 
0,26/ 62,5° 
0,33/ 56,60 


Soe 


0,96/ —10,3° 
0,86/ —27,5° 
0,63/ —41,80 
0,38/ —58,5° 
0,31/ —66,6° 
0,28/ —70,4° 
0,24/ —73,80 
0,22/ —89,5° 
0,20/—115,80 


0,92/ —15,6° 
0,75/ —37,0° 
0,49/ —51,50 
0,27/ —68,30 
0,22/ —76,5° 
0,19/ —82,20 
0,15/ —85,20 
0,16/—104,0° 
0,15/--135,1° 


0,09/ —18,4° 
0,69/ —41,60 
0,43/ —55,8° 
0,23/ —73,6° 
0,19/ —82,30 
0,16/ —89,40 
0,12/ —93,6° 
0,14/—113,6° 
0,13/—146,5° 


0,87/ —20,2° 
0,65/ —44,30 
0,40/ —58,6° 
0,21/ —77,4° 
0,18/ —86,29 
0,15/ —94,7° 
0,11/ —91,00 
0,13/—120,5° 
0,13/—154,29 


0,82/ —22,20 
0,60/ —47,20 
0,36/ —61,40 
0,19/ —81,89 
0,16/ —91,0° 
0,19/—101,0° 
0,10/—107,6° 
0,12/—128,19 
0,12/—162,19 


BFQ23 


GUM 
dB 
36,0 
29.0 
21,9° 
14.2 
10,4 
85 
7,0 
5,7 
3,7 


35,0 
28,4 
22,2 
14,7 
11,0 
9,1 
7,/ 
6,3 
4,3 


34,5 
28,2 
22,3 
14,9 
11,1 
9,3 
7,9 
6,5 
4,5 


34,3 
28,2 
22,4 
15,0 
11,2 
9,4 
8,0 
6,6 
4,6 


33,7 
28,0 
22,4 
15,0 
11,2 
9,4 
8,0 
6,6 
4,7 
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= 


ici ie coordinates, in ohm x 50. 


= Fig. 8 Reverse transmission coefficient sre. 


Conditions for figs 7 to 10: —VcE =5 V;—I¢ = 30 mA; Tamb = 25 °C; typical values. 
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P-N-P 1 GHz wideband transistor | BFQ23 
1 ; 
a 
Vl 


Fig. 9 Output impedance, derived from output reflection coefficient soe coordinates, in ohm x 50. 
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BFQ23 
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Fig. 11 —Vce =5 V;—-Ic = 30 mA; 
Tamb = 25 OC; typical values. 
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BFQ23C 


P-N-P 2 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. It is primarily + 
intended for use in u.h.f. and microwave amplifiers such as aerial amplifiers, radar systems, oscilloscopes, 
spectrum analysers etc. 


The transistor features low intermodulation distortion and high power gain due to its very high transition 
frequency, excellent wideband properties and low noise up to high frequencies. 


N-P-N complement is BFP91A. 


QUICK REFERENCE DATA 


Collector-base voltage —VCBO max. 15 V =. 
Collector-emitter voltage —VCEO max. 12 V 
Collector current (d.c.) —Ic max. 50 mA 
Total power dissipation up to Tamb = 105 OC Prot max. 350 mW 
Junction temperature Tj max. 175 OC 
D.C. current gain 
—Ic = 30mA;—VcE=5V hFE min. 20 
Transition frequency at f = 500 MHz 
—lc = 30 mA; --VcFE=5 V fT typ. 5,0 GHz 
Maximum unilateral power gain 
—lc = 30 mA; —VcE =8 V = 
at f = 500 MHz G typ. 20,0 dB 
at f = 800 MHz UM typ. 16,0 dB 


MECHANICAL DATA 
SOT-173 (see Fig. 1). 
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BFQ23C 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 


Marking code: C3 


ll 


5 || 7286991.1A 
| 


0,5 

0,45 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) —VCBO max. 15 V 
Collector-emitter voltage (open base) —VCEO max. 12 V 
Emitter-base voltage (open collector) —VEBO max. 2 V 
Collector current (d.c.) —Ic max. 50 mA 


Total power dissipation up to Tamb = 105 OC 
mounted on a ceramic substrate of 


0,7 mm x 10 cm? Prot max. 350 mW 
Storage temperature Tstg —65 to +150 9C 
Junction temperature Tj max. 175 OC 


THERMAL RESISTANCE 


—s From junction to ambient in free air mounted on a 
ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W 
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P-N-P 2 GHz wideband transistor BFQ23C 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified : 
Collector cut-off current 


le =0;-Vcp=5V —ICBO max. 50 nA 
D.C. current gain 

—lc¢ = 30 mA; —-VcE=5V hFE min. 20 
Transition frequency at f = 500 MHz 

—Ilc = 30 mA; —-VcE=5 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz | 

lE = le=0;-Vcp=10V Co typ. 1,0 pF 
Emitter capacitance at f = 1 MHz 

Ic = le =0; -Veg =0,5 V Ce typ. 1,8 pF 
Feedback capacitance at f = 1 MHz 

Ic = 0; —-VcE = 10 V; oe ors typ. 0,8 pF 

-Maximum unilateral power gain (spe assumed to be zero) es 
Isfel? 
Gym = 10 log 


[1—Isje|?] [1—Isoe!? ] 

at —Ic = 30 mA; —VcE = 8 V; Tamb = 25 9C; 

f = 500 MHz G typ. 20,0 dB 
f = 800 MHz UM typ. 16,0 dB 


Noise figures at f = 800 MHz; Zs = opt.; Tamb = 25 OC 
—Ilc= 4mA;—VcE=8 V typ. 2,3 dB 
—lc =30mA;—-VcE =8 V typ. 3,7 dB 
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7294178 


0 10 20 30 40 
—I¢ (mA) 
— Fig. 2 —VCE=5V; Tj = 25 OC; typical values. Fig. 3 —VcgE = 5 V; f = 500 MHz; Tj = 25 OC; 
typical values. 
ise? r 7Z94179A 
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Fig. 4 —VceE =8 V; f = 800 MHz; Fig.5 —VceE =8 V; —Ic = 30 mA; 
Tamb = 25 °C; Zs = optimum; typical values. Tamb = 25 °C; ee values. 
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Fig. 6 Ie =le=0; f = 1 MHz; Tj = 25 OC; typical values. 
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P-N-P 2 GHz wideband transistor 


$-parameters (common emitter) at -VcE = 8 V; Tamb = 25 °C 


IC 
mA 


20 


30 


Sie 


0,84/ —13,4° 
0,83/ —32,3° 
0,80/ —60,8° 
0,74/—114,6° 
0,71/—142,79 
0,68/—154,30 
0,67/—164,3° 
0,65/—178,0° 
0,66/+165,5° 


0,66/ —22,5° 
0,66/ —52,0° 
0,66/ —89,6° 
0,68/—141,5° 
0,67/—162,7° 
0,66/—172,19 
0,67/—179,79 
0,63/+168,5° 
0,64/+155,60 


0,47/ —35,49 
0,52/ —76,49 
0,59/—115,9° 
0,65/—157,4° 
0,65/—173,40 
0,65/+178,9°0 
0,65/+172,99 
0,63/+161,2° 
0,65/+150,19 


0,29/ —63,8° 
0,45/—108,19 
0,58/—139,5° 
0,65/—168,79 
0,66/—179,39 
0,66/ +173,0° 
0,66/ +168 ,2° 
0,65/+156,7° 
0,66/+146,89 


0,23/ —93,39 
0,45/—125 59 
0,58/—149,50 
0,66/—173,2° 
0,66/ +176,49 
0,66/+170,5° 
0,66/ +165,89 
0,65/+154,9° 
0,66/+145,5° 


Sfe 


6,6/172,9° 
6,4/161,1° 
5,7/143,80 
3,7/112,19 
2,6/ 92,50 
2,1/ 83,39 
1,7/ 75,50 
1,4/ 63,90 
1,1/ 48,9° 


13,5/169 40 
12,4/153,79 
10,1/132,99 
5 ,5/103,0° 
3,7/ 87,80 
3,0/ 80,6° 
2,5/ 73,89 
2,0/ 64,99 
1,5/ 51,99 


20,4/165 50 
17,7/146 40 
13,1/124,30 
6,4/ 97,90 
4,2/ 84,79 
3,4/ 78,89 
2,9/ 72,90 
2,4/ 65,19 
1,8/ 53,00 


26,8/162,19 
22,0/140,19 
15,1/118,39 
7,0/ 94,69 
4,5/ 82,90 
3,7/ 77,49 
3,1/ 72,00 
2,5/ 64,70 
1,9/ 53,19 


29,3/160,29 
23,5/137 3° 
15,5/115,79 
7,1/ 93,20 
4,6/ 81,9° 
3,7/ 76,50 
3,1/ 71,19 
2,5/ 63,70 
1,9/ 52,40 


Sre 


0,019/ 82,89 
0,047/ 73,30 
0,083/ 59,40 
0,136/ 35,89 
0,149/ 25,70 
0,153/ 23,19 
0,153/ 20,89 
0,156/ 17,30 
0,154/ 16,49 


0,017/ 79,70 
0,039/ 67,59 
0,064/ 52,4° 
0,091/ 34,59 
0,100/ 31,99 
0,106/ 32,6° 
0,111/ 33,0° 
0,122/ 34,19 
0,136/ 35,69 


0,014/ 76,99 
0,032/ 62,80 
0,048/ 49,20 
0,066/ 40,49 
0,078/ 43,30 
0,087/ 45,70 
0,096/ 47,00 
0,111/ 46,59 
0,133/ 46,89 


0,012/ 74,19 
0,025/ 59,79 
0,036/ 49,00 
0,051/ 47,80 
0,066/ 52,30 
0,077/ 54,70 
0,088/ 55,30 
0,108/ 55,0° 
0,132/ 53,40 


0,010/ 72,30 
0,021/ 59,0° 
0,030/ 50,69 
0,046/ 52,89 
0,062/ 57,49 
0,074/ 59,19 
0,085/ 59,59 
0,106/ 58,40 
0,132/ 56,30 


BFQ23C 


Soe 


0,99/ -5,70 
0,95/ —14,10 
0,87/ —25,70 
0,66/ —45,8° 
0,55/ —54,20 
0,52/ —58,0° 
0,50/ —62,20 
0,53/ —65,30 
0,50/ —75,30 


0,97/ —10,20 
0,90/ —24,2° 
0,74/ —41,3° 
0,46/ —64,5° 
0,36/ —72,6° 
0,34/ —75,49 
0,32/ —79,4° 
0,33/ —76,7° 
0,30/ —84,89 


0,93/ —14,90 
0,82/ —33,9° 
0,62/ —54,70 
0,35/ —80,0° 
0,27/ —89,0°0 
0,24/ —91,30 
0,23/ —94,99 
0,23/ —91,9° 
0,20/ —99,00 


0,89/ —19,5° 
0,74/ —43,0° 
0,52/ —66,6° 
0,29/ —95,40 
0,22/—106,49 
0,20/—109,39 
0,19/—112,9° 


0,18/—107 3° 


0,16/—114,39 


0,86/ —21,6° 
0,70/ —47,19 
0,48/ —71,6° 
0,26/—101,2° 
0,21/—112,30 
0,19/—115,40 
0,18/—118,5° 


0,16/—113,00 - 


0,14/—120,0° 


BFQ23C _* s 
cS 


— 
Input impedance derived from Fig. 7. 
input reflection coefficient sje 
co-ordinates in ohm x 50. 
-VcE = 8V 
—Ic =30 mA 
Tamb = 25 oc 
— > 
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P-N-P 2 GHz wideband transistor BFQ2 3C 
— 
7 Sy 


Output impedance derived from Fig. 9. 
output reflection coefficient Soe 
co-ordinates on ohm x 50. 


—-VcE = 8V 
—Ic = 30 mA 
Tamb =25 OC 


nts e- 
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BFQ24 


P-N-P H.F. WIDEBAND TRANSISTOR a 


P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 


N-P-N complement is BFQ22S. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —-VCBO- max. 15 V 
Collector-emitter voltage (open base) —VCEQ max. 12 V 
Collector current (d.c.) —Ic max. 35 mA 
Total power dissipation up to Tamb = 65 OC Prot max. 150 mW 
Junction temperature Tj max. 200 9C 
Transition frequency at f = 500 MHz 

—Ic = 30 mA; —VcFE=5V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 0; -VceE =5 V; Tamb = 25 OC Cre typ. 0,8 pF 
Noise figure at optimum source impedance 

—lc = 2 mA; —VceE = 5 V; f = 500 MHz F typ. 2,4 dB 
Maximum unilateral power gain 

—Ic = 30 mA; —VcE = 5 V; f = 500 MHz GUM typ. 15,0 dB — 


MECHANICAL DATA 
Fig. 1 TO-72 with insulated electrodes. 


(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 


Dimensions in mm 


A Nos 
48 4max 
max 

Y 


L. 9,3 7 pane 12,7 min ——> 
max 7265579 .2 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamb = 65 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current | 
le =0;-—Vcp=5V 
D.C. current gain 
—Ic = 30 mA; —-VcE=5 V 
Transition frequency (note 1) 
—lc = 30 mA; —VcgE =5 V; f = 500 MHz 
Collector capacitance (note 2) 
le = le=0;-—-Vcp=5V;f = 1 MHz 
Emitter capacitance 
Ic = le =0;-—VeEp=05 V; f= 1 MHz 
Feedback capacitance (note 1) 
lc = 0;-VceE =5 V; f = 1 MHz 
Noise figure at optimum source impedance (note 1) 
—Ic =2mA;—VcE = 5 V; f = 500 MHz; Tamb = 25 OC 


Maximum unilateral power gain (note 1) 
Sre assumed to be zero 


Isfel? 
[1—Isje|? ] [1—Isoel*] 
—Ic = 30 mA; —VcE = 5 V; f = 500 MHz; Tamb = 25 OC 


Guy = 10 log 


Notes 


1. Shield lead grounded. 
2. Shield lead not connected. 
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-VcBO 
-VCEO 
—-VEBO 
| C 
—Icm 
Prot 

T stg 

qj 


Rth j-a 
Rth j-c 


max. 15 
max. 12 
max. 2 
max. 35 
max. 50 
max. 150 

—65 to +200 
max. 200 
= 900 
= 600 
max. 50 
min. 20 
typ. 50 
typ. 5,0 
typ. 1,2 
typ. 2,5 
typ. 0,8 
typ. 2,4 
typ. 15,0 


V 

V 

V 
mA 
mA 
mW 
oc 
oC 


K/W 
K/W 


nA 


GHz 


pF 


pF 


pF 


dB 


dB 


7282078 
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eS RERS 
Seiten 
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Fig. 3 


40 


5 V; Tj = 25 °C; typical values. 


7282077 
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20 
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N 


Fig. 2 —VcE 
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15 


—Vop (V) 
25 OC; 


10 
7 


= 1 MHz; 


5 
f 


lo = 0; 


a 
CECE 
i en 
Pe ae 
7 ass ewe 
a OO 
i 0 (le 
a 
sess teeta ean ena els 


0 
typical values. 


Fig. 4 Ie 


BFQ32S recommended for new design BFQ32 


P-N-P 1 GHz WIDEBAND TRANSISTOR <— 


P-N-P transistor in a plastic SOT-37 envelope. 


It is intended for use in u.h.f. applications such as broadband aerial amplifiers (30 MHz to 860 MHz) 
and in microwave amplifiers such as radar systems, spectrum analysers etc. 


The BFQ32 offers a high transition frequency and a low intermodulation distortion figure over a wide 
current range. 


N-P-N complement is BF R96. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) | —-VCBO max. 20 V 
Collector-emitter voltage (open base) | —-VCEO max. 15 V 
Collector current (d.c.) —Ic max. 75 mA 
Total power dissipation up to Tampb = 60 OC Prot max. 500 mW 
Junction temperature Tj max. 175 OC 
Transition frequency at f = 500 MHz 

—lc =50 mA;—VcE = 10 V fr min. 3,6 GHz 
Feedback capacitance at f = 1 MHz 

—lc¢ = 10 mA;—VcE = 10 V Cre max. 1,4 pF 
Noise figure at optimum source impedance 

—lc¢ = 50 mA; —VcgE = 10 V; f = 500 MHz F typ. 3,75 dB 
Output voltage at djm, = —60 dB smi 

—Ic = 50 mA; —Vce = 10V; RL =75Q; 

F(p+q—r) = 493,25 MHz Vo typ. 500 mV 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 

Connections 
1. Base 

2. Emitter 
3. Collector 


97273904.3 


(1) = type number marking. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcCBO Max. 20 V 
Collector-emitter voltage (open base) —VCEQ Max. 15 V 
Emitter-base voltage (open collector) | —VEBO max. 3 V 
Collector current (d.c.) | —Ic max. 75 mA 
Collector current (peak value); f > 1 MHz | —Icm max. 150 mA 


Total power dissipation up to Tampb = 60 °C 
mounted on a fibre-glass print 


of 40 mm x 25 mm x 1mm Prot 500 mW 
Storage temperature T stg —65 to+ 175 °C 
Junction temperature Tj max, 175 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1mm | Rthj-a = 230 K/W 


CHARACTERISTICS 
—~> Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0;-Vep=10V ~ —ICBO max. 100 nA 
—x» D.C. current gain : 
—lc¢ = 50 mA; —Vce = 10V hee min. 20 
—Ic = 75 mA; —Vcg = 10 V hee min. 20 
—e Transition frequency at f = 500 MHz | 
~Ic = 50 mA: ee =10V fr a 
2 ee ” min. 4,0 GHz 
—Ic = 75 mA; —VcgE = 10 V | ft ‘Vp 4.6 GHz 
Collector capacitance at f = 1 MHz 
le =1le=0;-Vcop = 10V Co typ 1,3 pF 
Emitter capacitance at f = 1 MHz 
lc=!,=0;-Vep=0,5V | Ce typ 6 pF 
Feedback capacitance at f = 1 MHz 14 oF 
—Ic = 10 mA; —VcE = 10 V “ Ces patie oe 


typ 1,25 pF 
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P-N-P 1 GHz wideband transistor | BFQ32 


Noise figure at optimum source impedance 
—lc = 50 mA; —Vce_ = 10 V; f = 500 MHZ; Tamb = 25 OC F typ. 3,75 dB 


Maximum unilateral power gain (sre assumed to be zero) 
Isfel” 

[1—|sjel*] [1—Isoe!" J 

—Il¢ = 50 mA; —Vcg = 10 V; f = 500 MHZ; Tamb = 25 OC GuM typ. 14,0 dB — 
Output voltage at djp, = —60 dB 

—lc =50 mA; —VcE = 10 V; 

RL = 75 G2: Tamb =259C 

Vp = Vo at dim = —60 GB ; fp = 495,25 MHz 


Gum = 10 log 


Vq = Vo —6 dB ; fq = 503,25 MHz 
Vr = Vo —6 dB :f, = 505,25 MHz 
measured at f(p+q—r) = 495,25 MHz Vo typ. 500 mV 
1SnH 270.0 inFo 
ae |} 750 
5SnH choke 
75.0 O—— 1 \ 
foe hy 470.0 
rf. —— 
choke O Vec 
—24V 
2 aa 
aa 4700 
3000] i net InF 


7277347 


Fig. 2 !ntermodulation test circuit. 
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Fig. 5 =V'CE > = 10 V; f = 500 MHz; i= (25 OC: typical values. 
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7Z77344A | 7277346A 


BFQ32C 


P-N-P 2 GHz WIDEBAND TRANSISTOR ei 


P-N-P transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. It is intended 
for use in u.h.f. applications such as broadband aerial amplifiers. Microwave applications include radar 


systems, spectrum analysers etc. 


The BFQ32C features a high transition frequency and a low intermodulation distortion figure over 


a wide current range. 
N-P-N complement is BFP96. 


QUICK REFERENCE DATA 


Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to Tamb = 75 OC 
Junction temperature 


D.C. current gain 

—lc = 50 mA; —VcgE = 10 V 
Transition frequency at f = 500 MHz 

—lc = 50 mA; —VcgE = 10 V 
Maximum unilateral power gain 

—l¢ = 50 mA; —VcE = 10 V 

at f = 500 MHz 

at f = 800 MHz 


MECHANICAL DATA 
SOT-173 (see Fig. 1). 


GUM 


Qa—— 
max 20 V 
max 15 V 
max 100 mA 
max 500 mW 
max 175 OC 
min. 20 
typ 4,5 GHz 
inne 
typ. 18,0 dB 
typ. 14,0 dB 
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BFQ32C 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 


Marking code: C2 


7Z286991.1A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —VCEO max. 15 V 
Emitter-base voltage (open collector) —VEBO max. 3 V 
Collector current (d.c.) —Ic max. 100 mA 


Total power dissipation up to Tampb = 75 OC 
mounted on a ceramic substrate of 


0,7 mm x 10 cm? Prot max. 500 mW 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 175 OC 


THERMAL RESISTANCE 


From junction to ambient in free air, mounted on a 
ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W 
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P-N-P 2 GHz wideband transistor BFQ32C 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;-—Vcp=10V —!ICBO max. 100 nA 
D.C. current gain 

—Ic = 50 mA; —VcE = 10 V hFE min. 20 
Transition frequency at f = 500 MHz 

—Ic = 50 mA; —VcE = 10 V fT typ. 4,5 GHz 
Collector capacitance at f = 1 MHz 

le =le=0;-—Vcp=10V Cc typ. 1,9 pF 
Emitter capacitance at f = 1 MHz 

Ic =!le = 0; -VeEp=0,5V Ce typ. 5,0 pF 
Feedback capacitance at f = 1 MHz 

Ic =0;—Vce=10V Cre typ. 1,4 pF 
Maximum unilateral power gain (sre assumed to be zero) 

Isfel? 
Gym = 10 log ————__—__—____ | ap 


[1—Isje |? ] [1—Ise@|?] 
at —Ic = 50 mA; —Vcg = 10 V; Tamb = 25 OC 


f = 500 MHz G typ. 18,0 dB 
f = 800 MHz UM typ. 14,0 dB 
Noise figures at f = 800 MHz; Zs = opt.; Tamb = 25 OC; 
—Ic = 50 mA; —Vcge =10V F typ. 4,3 dB a 


October 1986 205 


BFQ32C 


7294186 


0 40 80 120 160 
—I¢ (mA) 


—- Fig. 2 —VcE = 10 V; Tj = 25 OC; typical values. Fig. 3 —VcE = 10 V; f = 500 MHz; Tj = 25 OC; 
typical values. 
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—p » Fig.4 —VcEe = 10V; f = 800 MHz; Fig.5 —Vce = 10 V;—Ic = 50 mA; 
Tamb = 25 °C; Z, = optimum; typical values. Tamb = 25 °C; typical values. 


4190 


. ae Ee . —Vcop (V) 
—> Fig.6 le =ig =0;f = 1 MHz; Tj = 25 OC; typical values. - 
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P-N-P 2 GHz wideband transistor 


BFQ32C 


S-parameters (common emitter) at -VcE£ = 10 V; Tamb = 25 OC; typical values. 


IC 
mA 


10 


15 


20 


30 


50 


f 
MHz 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


Sie 


0,49/ —69,30 
0,64/—117,99 
0,72/—148,5° 
0,76/—173,5° 
0,76/+176,5° 
0,76/+171,4° 
0,76/ +167,0° 
0,73/+157,79 
0,75/+147,20 


0,45/ —81,69 
0,62/—127 ,49 
0,71/—-154,0° 
0,75/—176,89 
0,75/+174,10 
0,74/+168,5° 
0,74/+164,49 
0,73/+156,99 
0,76/+147,5°9 


0,42/ —95,3° 
0,63/—136,0° 
0,71/—158,89 
0,74/—178,8° 
0,74/+173,0°0 
0,74/+167,6° 
0,74/+163,59 
0,73/+156,79 
0,75/+147,30 


0,42/—120,49 
0,65/—148,49 
0,73/—165,5° 
0,76/+179,30 
0,76/+172,19 
0,76/+167,5° 
0,76/+163,8° 
0,74/+155,79 
0,76/+146,19 


0,46/—137,3° 
0,68/—157,19 
0,74/—170,49 
0,76/—177,59 
0,76/+171,0° 
0,76/ +166,69 
0,76/+162,99 
0,74/+155,29 
0,76/+146,19 


Sfe 


20,4/153,80 
14,7/127 8° 
8,8/107,19 
3,8/ 85,30 
2,4/ 73,49 
2,0/ 66,99 
1,7/ 60,79 
1,3/ 51,60 
1,0/ 39,50 


24 ,5/151,20 
16,6/124 30 
9,8/105,79 
4,2/ 85,40 
2,6/ 72,90 
2,2/ 67,60 
1,8/ 61,99 
1,5/ 54,10 
1,1/ 42,10 


27 ,9/148,79 
18,1/121,90 
10,5/104,290 
4,4/ 85,30 
2,8/ 73,50 
2,3/ 68,50 
1,9/ 63,00 
1,6/ 55,20 
1,2/ 43,40 


32,2/145,80 
20,1/119,5° 
11,3/102,00 
4,7/ 84,60 
3,0/ 74,79 
2,4/ 69,50 
2,0/ 64,50 
1,7/ 56,80 


1,3/ 45,30 


36,6/141 ,9° 
21,5/116,3° 
11,8/100,19 
4,9/ 84,00 
3,1/ 74,90 
2,5/ 69,89 
2,1/ 64,99 
1,7/ 57,69 
1,3/ 46,79 


Sre 


0,023/ 66,30 
0,042/ 45,40 
0,051/ 33,30 
0,061/ 32,90 
0,071/ 38,79 
0,079/ 42,50 
0,087/ 45,0° 
0,111/ 50,70 
0,136/ 53,30 


0,021/ 64,70 
0,036/ 44,90 
0,044/ 36,4° 
0,057/ 40,7° 
0,071/ 46,89 
0,083/ 50,1° 
0,093/ 51,99 
0,114/ 54,30 
0,138/ 54,70 


0,019/ 63,29 
0,032/ 44,60 
0,039/ 38,79 
0,053/ 45,70 
0,070/ 51,6° 
0,083/ 54,40 
0,094/ 55,60 
0,116/ 56,79 
0,142/ 55,80 


{ 


0,016/ 61,20 


0,025/ 44,49 . 


0,031/ 41,50 
0,046/ 51,10 
0,064/ 56,40 
0,077/ 58,5° 
0,088/ 59,0° 
0,119/ 59,79 
0,146/ 57,89 


0,013/ 58,90 
0,020/ 45,60 
0,026/ 46,90 
0,043/ 57,70 
0,063/ 61,49 
0,076/ 62,59 
0,089/ 62,49 
0,123/ 61,0° 


-0,151/ 58,40 


Soe 


0,88/ —26,1° 
0,65/ —51,60 
0,41/ —70,40 
0,26/ —88,90 
0,25/ —96,4° 
0,26/—100,5° 
0,27/—105,9° 
0,29/—102,5° 
0,31/—115,79 


0,85/ —31,00 
0,60/ —60,6° 
0,38/ —83,19 
0,24/—106,2° 
0,22/—113,49 
0,22/—115,90 
0,23/—120,19 
0,26/—122,00 
0,28/—131,5° 


0,83/ —35,6° 
0,56/ —68,5° 
0,36/ —94,6° 
0,20/—117,4° 
0,23/—129,40 
0,22/—131,69 
0,23/—134,6° 
0,23/—137 ,00 
0,25/—145,70 


0,79/ —42,20 
0,53/ —80,2° 
0,36/—111,00 
0,27/—141,80 
0,26/—150,4° 
0,25/—153,60 
0,25/—156,1° 
0,24/—150,9° 
0,25/—157,60 


0,73/ —50,0° 
0,49/ —92,1° 
0,36/—124,60 
0,30/—153,4° 
0,28/—161,8° 
0,27/—165,5° 
0,27/—168,1° 
0,23/—165,0° 
0,23/—172,49 
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Fig. 7 —Vce=10V; 


Input impedance derived from 
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Fig.8 —Vce = 10 V;—Ic = 50 mA; 


Tamb = 25 OC; typical values. 
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P-N-P 2 GHz wideband transistor BFQ32C 


Fig.9 —VcE = 10 V; —!c = 50 mA; 
i es. 


—| 
Tamb = 25 °C; typical valu 


Output impedance derived from 
output reflection coefficient Soe 


co-ordinates in ohm x 50. Beit 
Fig. 10 —VcgE = 10 V; —Ic = 50 mA; 
Tamb = 25 °C; typical values. 
1 
Forward transmission coefficient Sfe. aco 7794194.1 bgiies 
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BFQ32M 


P-N-P H.F. WIDEBAND TRANSISTOR es 


P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features high power gain, high transition frequency and low noise up to high frequencies. 
N-P-N complement is BFQ63. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 20 V 
Collector-emitter voltage (open base) —VcEQ max. 15 V 
Collector current (d.c.) —le max. 75 mA 
Total power dissipation up to Tamp = 50 °C Prot max. 250 mW 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

—Ic =50 mA;—VcpE=5V ft typ. 4,5 GHz 
Feedback capacitance at f = 1 MHz 

—Ic = 10 mA; —Vcg = 10 V Cre typ. 1,4 pF 
Noise figure at optimum source impedance 

—lc¢ = 10 mA; —Vcg = 5 V; f = 200 MHz F typ. 1,9 dB 
Maximum unilateral power gain 

—Ic = 20 mA; —Vcg = 5 V; f = 200 MHz GuM typ. 18,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


4 ay 0,51 
48 4max 
max 

v 


he 5,3 sole 12,7min ——> 
max 7265579.2 


(1) Shield lead connected to case. 


Accessories: 56246 (distance disc). 
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BFQ32M 


RATINGS : 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VcBO max. 20 V 
Collector-emitter voltage (open base) —-VcEQ- max. 15 V 
Emitter-base voltage (open collector) —VEBO max. 3 V 
Collector current (d.c.) —Ic max. 75 mA 
Collector current (peak value) at f > 1 MHz —lIcm max. 150 mA 
Total power dissipation up to Tamp = 50 PC Prot max. 250 mW 
Storage temperature Tstg —65 to +200 °C 
Junction temperature | Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 600 K/W 
From junction to case Rthj-c = 350 K/W 


—e CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


—l—e =0;—Vcp = 10 V —IcBo max. 100 nA 
D.C. current gain 

—lc =20mA;—-VceE=5V hFe min. 20 

—Ic = 50 mA; —Vce=5 V hee min. 20 
Transition frequency (note 1) | 

—lc = 50 mA; —Vcg = 5 V; f = 500 MHz fr typ. 45 GHz 
Collector capacitance (note 2) 

le = ig = 0;—Vep = 10 V; f= 1 MHz Co typ. 1,8 pF 

Emitter capacitance 

Ic =i = 0; —VeER = 0,5 V; f= 1 MHz Ce typ. 0,4 pF 
Feedback capacitance (note 1) 

—Ic = 10 mA; —Vcg = 10 V; f = 1 MHz; Tamb = 25 OC Cre typ. 1,4 pF 
Noise figure at optimum source impedance (note 1) 

—Ic¢ = 10 MA; —VcE = 5 V; f = 200 MHZ; Tampb = 25 OC F typ. 1,9 dB 

—Ic = 10 mA; —Vcg = 5 V; f = 500 MHz; Tampb = 25 OC F typ. 2,3 dB 


Maximum unilateral power gain (note 1) 
Sre assumed to be zero 


G = 10 log tel? 
oe (1 = sie?) (1 — spel”) 
—I¢ = 20 mA; —Vcg = 5 V; f = 200 MHz; Tamb = 25 OC GuM typ. 18,0 dB 
—Ic = 50 mA; —Vcg = 5 V; f = 500 MHZ; Tampb = 25 OC GuM typ. 11,0 dB 
Notes 


1. Shield lead grounded. | 
2. Shield lead and emitter lead connected to bridge earth. 


BFQ32S 


P-N-P 1 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a plastic SOT-37 envelope. 


It is intended for use in u.h.f. applications such as broadcast aerial amplifiers and in microwave 
amplifiers such as radar systems, spectrum analysers etc. 


The BFQ32S offers a high transition frequency and a low modulation distortion figure over a wide 
current range. 


N-P-N complement is BFR96S. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 20 V 
Collector-emitter voltage (open base) —VCEO max. 15 V 
Collector current (d.c.) —Ic max. 100 mA 
Total power dissipation up to Tamb = 70 °C Ptot max. 700 mW 
Junction temperature Tj max. 175 °C 


Transition frequency at f = 500 MHz 
—lc = 70 mA; —VcE = 10 V tT typ. 4,5 GHz 


Output voltage at djp, = —60 dB 
—Ic = 70mA;—VcE = 10 V 


f(p+q—r) = 793,25 MHz Vo typ. 600 mV 
Noise figure at optimum source impedance 

—Ic = 50 mA; —VcE = 10 V; f = 800 MHz F typ. 4,3 dB 
Maximum unilateral power gain | 

—Ic¢ = 70 mA; —VcE = 10 V; f = 800 MHz GUM typ. 10,0 dB 
MECHANICAL DATA (see Fig..1) Dimensions in mm 
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~BFQ325 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37 
Connections 


1. Base 
2. Emitter 
3. Collector 


‘| 
. 0,24 max J <+-1,05 max 


<< 


od 


1,2 max—> 


_,| 2,7 
max 


7Z73904.3 


(1) = type number marking. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —-VCEQO max. 15 V 
Emitter-base voltage (open collector) —VEBO max. 3.V 
Collector current (d.c.) —Ic max. 100 mA 


Total power dissipation up to Tamb = 70 °C 
mounted on a fibre-glass print of 


=e 50 mm x 50 mm x 1,5 mm (see Fig. 3) Prot max. 700 mW 
Storage temperature T stg —65 to+ 175 °C 
Junction temperature | a qj max. 175 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print of 
50 mm x 50 mm x 1,5 mm (see Fig. 3) Rth j-a 


150 K/W 


—» Fromjunctiontocase = = — |. Rth j-c 50 K/W 


i 
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P-N-P 1 GHz wideband transistor BFQ32S 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;—Vcp=10V —ICBO max. 100 nA 
D.C. current gain 

—lc = 70mA;—Vcfe =10V hee min. 20 
Transition frequency at f = 500 MHz | 

—lc =70 mA; —VcE =10V fT typ. 4,5 GHz 
Collector capacitance at f = 1 MHz 

le =0;—Vcp =10V Cc typ. 1,8 pF 
Emitter capacitance at f = 1 MHz 

Ic =0;—-VeRp =0,5 V Ce typ. 6,0 pF 
Feedback capacitance at f = 1 MHz 

Ic =0; -—VCE=10V Cre typ. 1,3 pF 
Output voltage at djp, = —60 dB (see Fig. 2) <«— 


—Ic¢ = 70 mA; —VcgE = 10 V; RL = 75 Q; Tamb = 25 OC 
Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Vq = Vo —6 dB; fg = 803,25 MHz 
Vr = Vo —6 GB; fr = 805,25 MHz 
measured at F(p+q—r) = 793,25 MHz Vo typ. 600 mV << 
Noise figure at optimum source impedance 
—lc = 50 mA; —VceE = 10 V; f = 800 MHZ; Tamb = 25 OC F typ. 43 dB 
Maximum unilateral power gain (srg assumed to be zero) 
<——— 
Isfe| 
Gum = 10 log ———________ 
[1—Isjel?] [1—lsoel?] 
—lc = 70 mA; —VcE = 10 V; f = 800 MHz; Tamb = 25 OC GuM typ. 10,0 dB 
2,2nF 
2,2 nF — —Vcc 
—VBB 
nF 
}——-0 752 


762 


4,7 pF 
7 I 7296427 


Fig. 2 Intermodulation distortion and second harmonic distortion test circuit. 


L1=L3=5 pH micro choke. 
L2 = 1% turns Cu wire (0,4 mm); internal diameter 3,0 mm; winding pitch 1 mm. 
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BFQ32S 


Fig. 3 Requirements for fibre-glass print (Dimensions in mm). 
Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 1,5 mm. 
Tracks are fully tin-plated. Shaded area is Cu. 


30 7294771 40 7Z94114 
cw ALTE LLM Cm 
NET Same 
20 Ne mm |™N™ 
NIL LT a le 
N faa) 
AE 4 
i ik oa 
CUMING EI Seo wall 
102 10 § (MHz) 104 
—— Fig.4 —Vce =10V;—Ic = 70 mA; Fig. 5 Circles of constant noise figure; 
Tamb = 25 °C; typical values. —VcE = 10 V; —Ic = 50 mA; f = 800 MHz; 


Tamb = 25 °C; typical values. 


216 October 1986 


P-N-P 1 GHz wideband transistor 


BFQ32S 


s-parameters (common emitter) at —Vcg = 10 V; Tamb = 25 OC; typical values. 


IC 
mA 


10 


20 


30 


50 


70 


f 
MHz 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


40 
100 
200 
500 
800 

1000 
1200 
1500 
2000 


Sie 


0,57/ —58,5° 
0,54/—115,0° 
0,51/—150,49 
0,54/+174,60 
0,53/ +156,0° 
0,54/+144,89 
0,58/ +133,4° 
0,56/+124,8° 
0,59/ +99,9° 


0,41/ —87,0° 
0,47/—140,29 
0,48/— 168,69 
0,52/ +168 ,4° 
0,51/+151,99 
0,53/+141,5° 
0,57/+130,19 
0,54/+123,0° 
0,56/ +98,40 


0,37/—105,8° 
0,46/—151,19 
0,47/—170,5° 
0,52/+166,19 
0,51/+150,50 
0,52/+140,3° 
0,57/+129,19 
0,53/+122,20 
0,56/ +97,6° 


0,35/—127,29 
0,46/— 160,99 
0,47/— 175,89 
0,52/+164,30 
0,51/+149,39 
0,52/+139,49 
0,57/+128,39 


—0,53/+121,5° 


0,56/ +96,8° 


0,35/—137,4° 
0,46/—165,0° 
0,48/—177,8°9 
0,52/ +163,79 
0,51/ +149,0° 
0,53/+139,19 
0,58/+128,19 
0,54/+121,20 
0,56/ +96,5° 


Sfe 


21,9/149,19 
14,0/119,99 
8,0/101,3° 
3,4/ 76,80 
2,2/ 62,80 
1,8/ 54,30 
1,5/ 48,90 
1,3/ 38,80 
1,0/ 28,00 


29,7/140,90 
16,8/113,00 
9,1/ 97,50 
3,8/ 76,79 
2,5/ 63,80 


2,0/ 56,0° ~ 


1,7/ 51,30 
1,5/ 41,20 
1,2/ 30,49 


33,1/136,90 
17,6/110,50 
9,5/ 96,10 
3,9/ 76,50 
2,6/ 64,19 


2,1/ 56,79. 


1,7/ 52,30 
1,5/ 42,00 
1,2/ 31,59 


35 ,9/133,0° 
16,2/108,0° 
9,7/ 94,80 
4,0/ 76,30 
2,6/ 64,20 
2,1/ 57,00 
1,8/ 52,89 
1,5/ 42,80 
1,2/ 32,30 


36,1/131,19 
18,2/107,0° 
9,7/ 94,30 
3,9/ 76,0° 
2,6/ 63,99 
2,1/ 56,80 
1,8/ 52,79 
1,5/ 42,60 
1,2/ 32,30 


Sre 


0,03/ 67,40 
0,05/ 52,10 
0,06/ 52,20 
0,11/ 58,30 
0,16/ 60,29 
0,19/ 59,19 
0,22/ 59,30 
0,28/ 56,20 
0,36/ 52,59 


0,02/ 64,6° 
0,04/ 58,20 
0,06/ 62,99 
0,11/ 66,39 
0,18/ 64,69 
0,21/ 61,89 
0,24/ 61,0° 
0,30/ 55,80 
0,38/ 50,30 


0,02/ 66,19 
0,03/ 62,89 
0,05/ 68,0° 
0,11/ 69,20 
0,18/ 66,0° 
0,21/ 62,80 
0,25/ 61,59 
0,31/ 55,70 
0,39/ 49,60 


0,02/ 67,20 
0,03/ 67,6° 
0,05/ 72,69 
0,12/ 71,50 
0,18/ 67,00 
0,22/ 63,49 
0,25/ 62,09 
0,31/ 55,89 
0,40/ 49,30 


0,02/ 67,0° 
0,03/ 70,59 
0,05/ 74,30 
0,12/ 72,20 
0,19/ 67,49 
0,22/ 63,79 
0,26/ 62,20 
0,32/ 55,79 
0,40/ 49,19 


Soe 


0,83/ —31,30 
0,55/ —59,60 
0,32/ —76,0° 
0,21/—102,60 
0,22/—111,4° 
0,22/—117,89 
0,21/—127,19 
0,26/—136,9° 
0,30/—155,29 


0,72/ —44,19 
0,42/ —78,8° 
0,25/—101,70 
0,20/—135,8° 
0,21/—139,19 
0,21/—148 39 
0,20/—159,0° 
0,24/—160,3° 
0,27/—174,20 


0,66/ —50,9° 
0,38/ —88,7° 
0,24/—114,60 
0,22/—146,20 
0,22/—149,90 
0,22/—159,19 
0,22/—169,9° 
0,25/—169,00 
0,28/ +178,0° 


0,59/ —58,30 
0,34/ —99,70 
0,23/—127,19 
0,23/—155,00 
0,23/—158,19 
0,24/—166,99 
0,24/—177 8° 
0,27/—175,6° 
0,29/ +171,59 


0,54/ —62,30 
0,32/—105,30 
0,23/—133,19 
0,24/—158,5° 
0,24/—161,19 
0,25/—169,79 
0,24/—179,79 
0,27/—178,0° 
0,29/+169,20 
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BFQ32S : 


Fig. 7 Reverse trans ion coefficient Sra. 
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in ohm x 50. 


efficient s 


, derived from output reflection co 


Fig. 8 Output impedance 


BFQ33C is recommended for new design 


N-P-N MICROWAVE TRANSISTOR 


The BFQ is an N-P-N transistor in a miniature hermetically sealed microstripline encapsulation, featuring <«— 
an extremely high transition frequency of 12 GHz and very low noise. 


It is primarily intended for use in microwave amplifier applications. 


QUICK REFERENCE DATA 


anaes enna reteennnnnt | ren ena watrtrinr rer eaaetens nhc rernyte ne n aenaneerteneane wer sinute enarrrere-ee scinanenntenees His s—tertntne 


Collector-base voltage (open emitter) VCcBO  —max. 9V 
Collector-emitter voltage (open base) VCEQ max. 7V 
Collector current (d.c.) Ic max. 20 mA 
Total power dissipation up to Tampb = 80 OC Prot max. 140 mW 
Transition frequency at f = 1,5 GHz 

Ic= 14 mA; VcE=5V tT typ. 12 GHz 
Noise figure at optimum source impedance 

lc=5mA; VceE=5V; f= 2 GHz F typ. 2,5 dB 
Maximum unilateral power gain 

Ic = 14 mA; Voce = 5 V; f = 2 GHZ; Tamb = 25 OC Gum typ. 13,7 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-100. 


—> 02,65 max j= 
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BFQ33 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO — max. 9V 
Collector-emitter voltage (open base) VCEO max. 7 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. § 20 mA 
Total power dissipation up to Tamp = 80 °C Prot max. 140 mW 
Storage temperature T stg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm Rthj-a = 500 K/W 


7289162 


Fig. 2 Power derating curve versus ambient temperature. 
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N-P-N microwave transistor 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector cut-off current 


le =0;VcRp=5V IcBO 
D.C. current gain* 

Ic=14mA; VcE=5V hFe 
Collector capacitance at f = 1 MHz 

le =le=0; VcRp=5V Co 
Feedback capacitance at f = 1 MHz 

lc=0;VcE=5V Cre 
Transition frequency at f = 1,5 GHz* 

Ic = 14 mA; VcE=5V fT 


Noise figure at optimum source impedance 
lc =5mA; Vce =5V; f= 2 GHz 


Ilc=5 mA; Vee =5V; f= 4 GHz F 
Maximum unilateral power gain (Sre assumed to be zero) 
S 2 
ATs |Sie |?) (T= | Soe |?) 
Ic = 14 mA; Vcg = 5 V; f = 2 GHz GuM 
lc = 14 mA; Vcp=5 V; f = 4 GHz GuM 


s-parameters (common emitter) 
Ic = 14 mA; Vcg =5 V; Rs = Ry, = 50 Q2; f = 2 GHz 


Input reflection coefficient Sie 
Reverse transmission coefficient Sre 
Forward transmission coefficient Sfo 
Output reflection coefficient Soe 
Ic = 14 mA; Vcge =5 V; Rg = Ry, = 50 Q; f = 4 GHz 
Input reflection coefficient Sie 
Reverse transmission coefficient Sre 
Forward transmission coefficient Sfa 
Output reflection coefficient Soe 


* Measured under pulse conditions. 


< 50 nA 
> 25 

typ. 0,45 pF 
typ. 0,2 pF 


typ. 12 GHz 


typ. 2,5 dB 
typ. 3,8 dB 
typ. 13,7 dB 
typ. 7,4 dB 


typ. 0,18/—155° 
typ. 0,10/ +49° 
typ. 4,3 / +75° 
typ. 0,43/ —569 


typ. 0,19/+ 171° 
typ. 0,14/ +340 
typ. 2,0 / +48° 
typ. 0,50/ —899° 
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BFQ33 


Conditions for Figs 3 and 4: 


Voce =5V;Ic= 14 mA; 
Tamb = 25 °C; typical values. 


Fig. 3 Input impedance derive 
from input re i i 
co-ordi 


coefficient Srp. 


Conditions for Figs 5 and 6: 
Vce=5V;Ile=14mA; 
Tamb = 25 °C; typical values. 
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25 9G; typical values. 
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Fig. 9 VcE 
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BFQ33C 


N-P-N MICROWAVE TRANSISTOR 


N-P-N transistor in a sub-miniature HERMETICALLY sealed microstripline encapsulation. ages 
This device features extremely high transition frequency of 12 GHz and very low noise. 


The BFQ33C is primarily intended for microwave amplifier applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 9V 
Collector-emitter voltage (open base) VCEO max. 7 Vv 
Collector current (d.c.) Ic max. 20 mA 
Total power dissipation 

up to Tamb = 120 OC Prot max. 140 mW 
Transition frequency at f = 1,5 GHz 

lc=14mMmA;VceE=5V fT typ. 12 GHz 
Noise figure at optimum source impedance 

Ic =5 mA; Vce =5 V; f = 2 GHz F typ. 3,0 dB 
Maximum unilateral.power gain 

at f = 2 GHz; 

Ic =14mA;VceE=5V GUM typ. 12,5 dB egos 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 75 

" 2,35 | 
22: och 
bead 
Y 
0,15 
’ 1,8 
08! ee max 
0,5 — =—o 
y ff 


Marking code: Q3 


4min 
(4x) 
ome NW ez. 12max 
(2x) 


7Z86991.1A 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO max. 9 V 
Collector-emitter voltage (open base) VCEO max. 7 Vv 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 20 mA 
Total power dissipation 

up to Tamb = 120 OC Prot max. 140 mW 
Storage temperature Tstg _ —65 to +150 OC 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air mounted 
on a ceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W 


CHARACTERISTICS 
— Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;Vcp=5V ICBO max. 50 nA 
—» D.C. current gain 
lc =14mA;VcE=5V hFe min. 50 
Transition frequency at f = 1,5 GHz 
Ic = 14 mA; VcE = 5 V; Tamb = 25 OC fy typ. 12 GHz 
Collector capacitance at f = 1 MHz 
le =le=0;VcRp=5V Cc typ. 0,35 pF 
Feedback capacitance at f = 1 MHz 
Ic = O; VCE =5V Cre typ. 0,2 pF 
Noise figure at optimum source impedance 
aes Ic =5 mA; Vce =5 V; f = 2 GHZ; Tamb = 25 OC F typ. 3,0 dB 
—x Maximum unilateral power gain (sre assumed to be zero) 
Isfel? 
Gum = 10 log 


[1—Isie|*] [1—Ispel?] 

at Ic = 14 mA; VcE = 5 V; Tamb = 25 OC 

f = 2 GHz GUM typ. 12,5 dB 
f = 4 GHz GUM typ. 7,5 dB 
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N-P-N microwave transistor BFQ33C 


7Z80866 


CCE eee 
CCC Eee 
COPA Re 
CCV eee 
CAC ETe 
CACC 
cae ee we 


10 


(GHz) 


10 


Ig (mA) 
Fig. 2 VcE = 5 V; Tj = 25 OC; typical values. Fig.3 Veg =5 V; f = 1,5 GHz; Tamb = 25 OC; 


typical values. 


7280864 7Z80865.1 —_ 


CT con 
SCTE CET 
PNET 
ON 
COINS COT 
CO ST 
Cr SO 


(68) 


20 


102 10 f (MHz) 104 
Fig. 4 Voce =5 V; Zs = 60 2; Tamb = 25 °C; Fig. 5 Vog =5 V; 1c = 14 mA; Tamb = 25 OC; 
f = 2 GHz; typical values. Zs = 60 22; typical values. 
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BFQ33C 


$-parameters (common-emitter) at VcE = 5 V; Tamb = 25 OC; typical values. 


IC 


mA 


f 
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Sie 


0,82/ —12,39 
0,78/ —24,20 
0,72/ —33,9° 
0,67/ —42,90 
0,62/ —50,0° 
0,57/ —56,30 
0,53/ —61,59 
0,49/ —66,6° 
0,45/ —67,3° 
0,41/ —71,8° 
0,35/ —78,7° 
0,29/ —80,0° 
0,23/ —88,5° 
0,19/—100,7° 
0,16/—101,69 
0,15/—112,5° 
0,10/—124,8° 
0,02/+127,0° 
0,14/ +56,1° 


0,61/ —20,1° 
0,55/ —37,8° 
0,47/ —50,7° 
0,42/ —61,6° 
0,37/ —68,8° 
0,34/ —75,40 
0,29/ —81,0° 
0,29/ —86,0° 
0,26/ —85,1° 
0,23/ —91,19 
0,20/ —99,8° 
0,15/—101,4° 
0,12/—110,6° 
0,10/—132,5° 
0,07/—137,0° 
0,07/—163,99 
0,05/+163,79 
0,11/ +81,7° 
0,23/ +56,0° 


Sfe 


12,6/168,1° 
12,0/156,19 
11,0/146,1° 
10,1/138,39 
9,2/131,30 
8,3/124,89 
7,6/119,89 
6,9/115,20 
6,3/111,40 
5 8/107 ,49 
5,1/100,5° 
3,9/ 89,60 
3,2/ 79,80 
2,7/ 70,89 
2,3/ 64,10 
2,1/ 60,49 
1,9/ 52,70 
1,6/ 38,90 
1,4/ 24,30 


21,2/161,30 
18,7/144,70 
15,9/132,79 
13,8/124,50 
11,9/118,0° 
10,3/112,29 
9,2/108,0° 
8,2/104,40 
7 ,4/101,40 
6,7/ 78,30 
5,7/ 92,90 
4,4/ 83,00 


3,6/ 75,40 - 


2,9/ 67,80 
2,6/ 61,89 
2,3/ 60,0° 
2,1/ 52,00 
1,8/ 37,9° 
1,5/ 24,00 


Sre 


0,013/ 82,19 
0,024/ 77,0° 
0,034/ 72,30 
0,043/ 69,40 
0,050/ 67,40 
0,056/ 65,60 
0,062/ 64,40 
0,068/ 63,79 
0,073/ 63,6° 
0,078/ 62,60 
0,088/ 61,89 
0,098/ 57,69 
0,125/ 56,79 
0,147/ 55,10 
0,169/ 53,00 
0,211/ 53,40 
0,219/ 49,50 
0,267/ 43,50 
0,298/ 32,40 


0,011/ 78,89 
0,020/ 73,30 
0,027/ 69,6° 
0,034/ 68,20 
0,040/ 68,00 
0,045/ 67,79 
0,050/ 67,6° 
0,055/ 67,90 
0,060/ 68,20 
0,065/ 68,00 
0,076/ 67,79 
0,088/ 63,90 
0,114/ 63,20 
0,137/ 61,30 
0,160/ 59,19 


0,208/ 56,29 
0,261/ 49,20 
0,291/ 38,30 


Soe 
0,97/ —7,6° 
0,93/ —14,60 
0,89/ —20,3° 
0,85/ —25,30 
0,81/ —28,60 
0,77/ —31,40 
0,74/ —33,8° 
0,71/ —35,70 
0,69/ —36,19 
0,66/ —37,49 
0,63/ —39,79 
0,63/ —40,0° 
0,59/ —44,20 
0,56/ —49,50 
0,57/ —53,79 
0,55/ —58,29 
0,52/ —68,6° 
0,45/ —92,39 
0,44/—122,20 


0,93/ —11,4° 
0,85/ —20,6° 
0,77/ —26,29 
0,71/ —30,3° 
0,66/ —32,5° 
0,63/ —33,9° 
0,60/ —35,40 
0,58/ —36,40 
0,57/ —36,0° 
0,55/ —36,6° 
0,53/ —38,40 
0,55/ —37,7° 
0,53/ —41,80 
0,51/ —46,90 
0,52/ —51,30 
0,55/ —54,00 
0,47/ —65,60 
0,41/ —91,1° 
0,41/—122,90 


O 
) 
0) 
Oo 
oh 
fen) 


for Figs 6 and 7: 


Conditions 


VceE =5V;Ilc = 14 mA; 


7) 
® 
= 
ise) 
> 
Z) 
i 
ok 
> 
~ 
O 
oe) 
Lo 
N 
li 
a 
E 
90] 
ome 
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BFQ33C_ foe Pet geet es 
oa Conditions for Figs 8 and 9: : | 


VcE =5 V; Ic = 14 mA; 
Tamb = 25 OC; typical values. 


Fig. 8 Output impedance derived | 
from output reflection coefficient 
oe CO-ordinates.in ohms x 50. 


BFQ34 


N-P-N 1 GHz WIDEBAND TRANSISTOR — 


N-P-N transistor primarily intended for driver and final stages in MATV system amplifiers. This device 

is also suitable for use in low power band IV and V equipment. Diffused emitter ballasting resistors 

and the application of gold sandwich metallization ensure an optimum temperature profile and excel- 

lent reliability properties. This device features high output voltage capabilities. <«— 


The transistor has a %4’’ capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 25 V 
Collector-emitter voltage (open base) VCEQ max. 18 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation (d.c.) up to Tmpb = 125 °C Ptot max. 2,25 W 
Operating junction temperature Tj max. 200 °C 


Transition frequency at f = 500 MHz 
Ic = 150 mA; VcE = 15 V fT min. 3,5 GHz 


Output voltage at djp, = —60 dB 
lc = 120 mA; VcE =15V; RL = 752 


f(p + q —r) = 793,25 MHz | Vo typ. 1,2 V 
Output power at 1 dB gain compression Pi4 typ. +26 dBm 
Third order intercept point ITO typ. +45 dBm 


MECHANICAL DATA 
SOT-122 (see Fig. 1). 


PRODUCT SAFETY 


This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely safe 
provided that the BeO disc is not damaged. 
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MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-122. 


1,52 


v_ 
Sx +pom 


8-32UNC 


7Z276390.4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 25 V 
Collector-emitter voltage (open base) (see Fig. 3) VCEQ max. 18 V 
Emitter-base voltage (open collector) VEBO max. 2 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation (d.c.) up to Tmb = 125 OC (see Fig. 3) Ptot max. 2,25 W 
Storage temperature Tstg —6§5 to+150 OC 
Operating junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb 


15,0 K/W 


From mounting base to heatsink Rth mb-h 0.6 K/W 
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N-P-N 1 GHz wideband transistor | BFQ34 


CHARACTERISTICS << 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le = 0; Vcp = 15 V ICBO max. 100 pA 
D.C. current gain 
Ic= 75mA; VcE= 15 V hee min. 25 
Ic = 150 MA; VcfE = 15 V hee min. 25 
bb sing ad a a ia MHz : aia: 3,0 GHz 
C™ a 1 T typ. 3,5 GHz 
_ min. 3,5 GHz 
lc = 150 mA; Vcge = 15 V fT typ. 4.0 GHz 
oe ere ees 7 1 MHz F typ. 2,0 pF 
E™ 'e™ \ “CB Cc max. 2,75 pF 
Emitter capacitance at f = 1 MHz 
Ic =1-=0; Veg =0,5 V Ce typ. 11 pF 
Feedback capacitance at f = 1 MHz typ 1,0 pF 
Ic = 10 mA; VcE = 15 V; Tamb = 25 OC Cre ase 1,35 oF 
Collector-stud capacitance * Cos typ. 0,8 pF 
Noise figure measured in MATV test circuit (see Fig. 2) 
Ic = 120 mA; VcE = 15 V; f = 500 MHz; Tampb = 25 OC F typ. 8 dB 
Maximum unilateral power gain (sy— assumed to be zero) 
IStel? 
G = 10 log ——__-_-—— 
me (1 — |sigl?) (1 — Isp@l?) 
Ic = 120 mA; VcgE = 15 V; f = 500 MHZ; Tamp = 25 °C GuM typ. 16,3 dB 


Output voltage at dj,, = —60 dB (see Figs 2 and 4) 
(DIN 45004B, par. 6.3.: 3-tone) 
I¢ = 120 mA; VcE = 15 V; RL = 75 Q; Tamb = 25 OC 
Vp = Vo at dim = —60 GB; fp = 795,25 MHz 


Vq = Vo —6 dB : fq = 803,25 MHz 
Rr = Vo —6 dB >f- = 805,25 MHz 
measured at f(p + q —r) = 793,25 MHz Vo typ. 1,2 V 
* Measured with grounded emitter and base. ? a 
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Output power at 1 dB gain compression (see Fig. 2) 
Ic = 120 mA; VceE = 15 V 
measured at f = 800 MHz Pi4 typ. +26 dBm 


Third order intercept point (see Fig. 2) 
lc = 120 mA; VcE = 15 V 
—> RL =75 2; Tamb = 25 0C 
Pp = ITO — 6 dB; fp = 800 MHz 
Pq = ITO — 6aB; : = 801 MHz 


measured at f(2q—p) =802 MHz and 
at f(2p—q) = 799 MHz ITO typ. +45 dBm 


+VeB 


2nF 
a 


Fig. 2 MATV test circuit 

f = 40 MHz to 860 MHz. 

L1 = L2 =5 wH Ferroxcube 
coil (cat. no. 3122 108 20153). 


7277260 


7Z77259.1A 7275472 
aes ec op Vo=12V 
. PEEEEH vee 8 
hee dim Seenee fip+q— r)> = 793,25 MHz 
(dB acc. DIN 45004B 
Bias ia oa 
EReeee 
100 “i i 
gg ke 
ah CARRE RARER 
2a. Sesser ekeaees 
tN et 
Bane. Rees teehee RES 
Pee NOI ee he Ae Dep seb hehe oe | 
ae eee eee eae pl ale ate 
Pe IN ae 
50 Ppt tN typ +t fat 
Se Rea ees ee toed ae ol 
S160 ee ee 
RRR RR RESRSRR bee. 
SEER ERR REE 
eRe RREeRARREREE SKE 
BRR eRARR PRR EREARE 
30 RAR RRSP RERRAR AREER 
CCC) EERE 
SEZ SaaS REE. 
SREAR TERR RRA 
ZEA eRe SERRA eRewE 
20 | ei a 
7 8 910 50 100 Ig (ma) 150 
VCE i 
Fig.3 D.C. SOAR. Fig. 4. 
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N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Voce = 7,5 V; Tamb = 25 OC; typical values. 


50 


75 


100 


120 


150 


Sie 


0,47/ —72° 
0,55/—154° 
0,54/+ 177° 
0,52/+ 160° 
0,50/+ 150° 
0,48/+ 1429 


0,45/ —76° 
0,54/—1569 
0,54/+ 176° 
0,51/+ 160° 
0,49/+ 150° 
0,46/+ 1429 


0,44/ —79° 
0,54/—157° 
0,53/+ 175° 
0,51/+ 1599 
0,49/+ 150° 
0,46/+ 142° 


0,43/ —81° 
0,54/—1579 
0,53/+ 175° 
0,51/+ 159° 
0,48/+ 149° 
0,46/+ 141° 


0,43/ —82° 
0,54/—1589 
0,53/+ 175° 
0,51/+ 159° 
0,49/+ 149° 
0,47/+ 1419 


Sre 


0,02/64° 
0,06/529 
0,08/58° 
0,12/58° 
0,15/57° 
0,18/54° 


0,02/64° 
0,05/53° 
0,08/59° 
0,13/59° 
0,16/57° 
0,18/54° 


0,02/63° 
0,06/54° 
0,09/60° 
0,13/59° 
0,16/57° 
0,19/54° 


0,02/63° 
0,05/55° 
0,09/60° 
0,13/59° 
0,16/56° 
0,19/53° 


0,02/63° 
0,05/55° 
0,09/60° 
0,13/59° 
0,16/56° 
0,19/53° 


Sfe 


30,5/147° 
11,3/1019 
4,9/ 78° 
3,2/ 63° 
2,6/ 54° 
2,2/ 46° 


32,1/144° 
11,6/100° 
5,0/ 78° 
3,3/ 63° 
2,7/ 55° 
2,3/ 47° 


33,0/145° 
11,8/100° 
5,1/ 78° 
3,3/ 64° 
2,7/ 55° 
2,3/ 47° 


33,5/145° 
11,9/ 99° 
By a7? 
3,3/ 63° 


—2,7/ 55° 


2,3/ 47° 


33,6/145° 
11,8/ 99° 
2 YOY Ae ad 
3,3/ 63° 
2,7/ 55° 
2,3/ 47° 


Soe 


0,85/ —34° 
0,36/ —849° 
0,25/—1049 
0,25/—1139 
0,26/—118° 
0,28/—122° 


0,83/ —36° 
0,35/ —90° 
0,24/—112° 
0,24/—121° 
0,24/—124° 
0,26/—128° 


0,82/ —37° 
0,35/ —93° 
0,23/—1179 
0,23/—126° 
0,24/—129° 
0,26/—1319 


0,82/ —38° 
0,35/ —95° 
0,23/—119° 
0,23/—128° 
0,24/—1319 
0,25/—1329 


0,81/ —39° 
0,34/ —96° 
0,23/—121° 
0,23/—129° 
0,24/—132° 
0,25/—134° 


BFQ34 
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s-parameters (common emitter) at Veg = 15 V; Tamb = 25 OC; typical values. 


75 


100 


120 


150 


October 1986 


Sie 


0,48/ —65° 
0,53/—149° 
0,52/+ 179° 
0,50/+ 162° 
0,47/+ 1520 
0,45/+ 144° 


0,46/ —68° 
0,52/—1510 
0.51/+ 178° 
0,48/+ 1610 
0,46/+ 152° 
0,44/+ 144° 


0,47/ —69° 
0,51/—1519 
0,50/+ 178° 
0,48/+ 1619 
0,45/+ 152° 
0,43/+ 144° 


0,47/ —69° 
0,51/—1519 
0,50/+ 178° 
0,48/+ 1619 
0,45/+ 152° 
0,43/+ 144° 


0,49/ —70° 
0,52/—1520° 
0,50/+ 178° 
0,48/+ 162° 
0,46/+ 1520 
0,44/+ 144° 


Sre 


0,02/62° 
0,04/529 
0,08/58° 
0,12/59° 
0,14/57° 
0,17/55° 


0,02/62° 
0,04/53° 
0,08/59° 
0,12/59° 
0,15/57° 
0,17/55° 


0,02/62° 
0,04/54° 
0,08/59° 
0,12/59° 
0,15/57° 
0,18/54° 


0,02/62° 
0,04/54° 
0,08/60° 
0,12/59° 
0,15/57° 
0,18/54° 


0,02/61° 
0,04/54° 
0,08/60° 
0,12/59° 
0,15/57° 
0,18/54° 


Sfe 


31,0/148° 
12,0/102° 
5,2/ 78° 
3,4/ 64° 
2,8/ 55° 
2,3/ 47° 


32,9/148° 
12,5/101° 
5,4/ 78° 
3,5/ 64° 
2,8/ 56° 
2,4/ 48° 


33,9/147° 
12,6/1019 
5,5/ 78° 
3,5/ 64° 
2,9/ 56° 
2,4/ 48° 


34,6/146° 
12,7/1019 
5,5/ 78° 
3,5/ 64° 
2,9/ 56° 
2,4/ 489 


34,8/146° 
12,6/100° 
5,4/ 78° 
3,5/ 64° 
2,8/ 55° 
2,4/ 48° 


Soe 


0,83/ —30° 
0,37/ —73° 
0,25/ —89° 
0,26/ —999° 
0,28/—104° 
0,31/—109° 


0,82/ —32° 
0,36/ —79° 
0,24/ —97° 
0,24/—106° 
0,26/—110° 
0,28/—114° 


0,81/ —34° 
0,35/ —82° 
0,23/—1019 
0,23/—109° 
0,25/—113° 
0,27/—117° 


0,81/ —34° 
0,35/ —83° 
0,23/—1039 
0,23/—1129 
0,24/—115° 
0,26/—1189 


0,80/ —35° 
0,34/ —84° 
0,23/—103° 
0,23/—1119 
0,24/—1149 
0,27/—1179 


GUM 
dB 


36,0 
23,7 
16,0 
12,2 
10,4 

8,7 


36,2 
23,9 
16,2 
12,3 
10,3 

8,9 


36,3 
23,9 
16,3 
12,3 
10,5 

8,8 


36,5 
24,0 
16,3 
12,3 
10,5 

8,8 


36,5 
23,9 
16,1 
12,3 
9,6 
8,9 


BFQ34 


hes 
fe) 
-_ 
¥ 


N-P-N 1 GHz wideband transi 


Conditions for Figs 5 and 6: 
Voce = 15 V; le = 120 mA; 


Tamb = 25 °C; typical values. 
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Conditions for Figs 7 and 8: 
Vcg = 15 V; Ic = 120 mA; 
Tamb = 25 °C; typical values. 


Fig. 7 Output impedance derived 
from output reflection coefficient 
Soe co-ordinates in ohm x 50. 


Fig. 8 Forward transmission 
coefficient sf. 
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N-P-N 1 GHz wideband transistor 


BFQ34 


7275469 


sooH + HEHE 
Pelee ba Me de de fa) pees ea 


0 100 Ic (mA) 200 


Fig. 9 Voge = 15 V; Tj = 25 °C; 
typical values. 
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Fig. 11 Ie = ig =0; f= 1 MHz; 
Tj = 25 OC; typical values. 
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Fig. 10 Veg = 15 V; f = 500 MHz; 
Tj = 25 OC; typical values. 
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Fig. 12 Voge = 15 V;I¢ = 120 mA; 
Tamb = 25 °C; typical values 
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N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope, intended for wideband amplification applications. The 
device features high output voltage capabilities. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO max. 25 V 
Collector-emitter voltage (open base) VCEQ max. 18 V 
Collector current (d.c.) | Ic max. 150 mA 
Total power dissipation up to Tamb = 45 OC Prot max. 1 W 
Junction temperature Tj max. 175 °C 
D.C. current gain 

Ic = 100 mA; Veg = 10 V hee min. 25 
Transition frequency at f = 500 MHz 

Ic = 100 mA; Vcg = 10 V fy typ. 3,7 GHz 
Maximum power gain at f = 300 MHz 

Ic = 100 MA; Vcf = 10 V Gum typ. 19,5 dB < 


Output voltage at dj, = —60 dB 
Ic = 100 mA; Veg = 10 V; Ry = 75 Q; 


fip + q —r) = 285,25 MHz Vo typ. 1,0 V 
Output power at 1 dB gain compression 

Voce = 10 V; I¢ = 100 mA; f = 300 MHz Pi4 typ. +24 dBm 
Third order intercept point 

Vcge = 10 V; Ic = 100 mA; f = 300 MHz ITO typ. +43 dBm 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 
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MECHANICAL DATA 
Fig. 1 SOT-37. 


Connections: 
1. Base 

2. Emitter 

3. Collector 


(1) = type number marking. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) _ VcCBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Total power dissipation up to Tamb = 45 OC 

(see Fig. 2) Prot 
Storage temperature | T stg 
Junction temperature Tj 
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Dimensions in mm 


: |! 
0,24 max 7 1,05 max 


7273904.3 


max. 25 V 
max. 18 V 
max. 2V 


max. 150 mA 


max. 1 W 
—65 to+ 175 °C 
max. 175 °C 


N-P-N 1 GHz wideband transistor : BFQ34T 


THERMAL RESISTANCE 
From junction to case Rthj-c = 50 K/W 


From junction to ambient (free air) mounted 
ona fibre-glass print (see Fig. 2) Rthj-a = 130 K/W 


[ee 50 ——__________> 


Fig. 2 Requirements for fibre-glass print (Dimensions in mm). Single-sided 35 wm Cu-clad epoxy 
fibre-glass print, thickness 1,5 mm. Tracks are fully tin-plated. Shaded area is Cu. 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0; Veg = 15 V ICBO max. 100 pA 
D.C. current gain eae 
Ic = 100 mA; Veg = 10 V hee min. 25 
Transition frequency at f = 500 MHz si in 
Ic = 100 mA; Vcg¢ = 10 V fT typ. 3,/ GHz 
Collector capacitance at f = 1 MHz 
l—E =ig =0; Vep=10V Co typ. 2,0 pF 
Emitter capacitance at f = 1 MHz 
Ic =ic = 0; VER =0,5 V Co typ. 10 pF 
Feedback capacitance at f = 1 MHz | 
lc =0; VcpE=10V Cre typ. 1,2 pF 
Maximum power gain at f = 300 MHZ; Tamb = 25 PC | 
lc = 100 mA; Vcge = 10 V GUM typ. 19,5 dB <~<— 


Second harmonic distortion (see Fig. 3) 
Ic = 100 mA; Vcg = 10 V; Ry = 75 22; Tamb = 25 OC 
Vp = Vo = 316 mV = 50 dMmV; f, = 66 MHz 
Vg = Vo = 316 mV = 50 dBmV ; fg = 144 MHz 
Measured at Fip +q) = 210 MHz do typ.  —55 dB 
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CHARACTERISTICS (continued) 


Output voltage at dj,, = —60 dB (see Fig. 3) 
(DIN 45004B); Tamb = 25 OC; Ic = 100 mA; 
Veep =10V; Ry = 752 | 
Vp = Vo at dim = —60 dB; fy = 287,25 MHz 
Vq = Vo —6 GB; fg = 294,25 MHz 
Measured at Fip +q—r)= 285,25 MHz Vo typ. 1,0 V 
Output voltage at djp, = —60 dB (see Fig. 3) 
— (DIN 45004B); Tamp = 25 OC; Ie = 90 mA; 
‘Veep =10V; Rp =752 
Vp = Vo at dim = —60 dB; fy = 797,25 MHz 
Vq = Vo —6 cB; fg = 803,25 MHz 
V~ = Vo —6 GB; f, = 805,25 MHz 
Measured at fip +q—r* 793,25 MHz Vo typ. 750 mV 


Output power at 1 dB gain compression 


Voce = 10 V; Ig = 100 mA; f = 300 MHz; Tamb = 25 OC typ. +24 dBm 


VCE =10V; Ic = 90 mA; f = 800 MHz; Tamb = 25 oC Pity typ +22 dBm 
Third order intercept point 
Vce = 10 V; I¢ = 100 mA; f = 300 MHZ; Tamp = 25 OC : +43 dBm 
— > V¢E=10V; IG = 90 mA; f = 800 MHz; Tamp = 25 OC Oe ae Sane 


7286784 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1=L2=5 wH Ferroxcube choke 
L3 = 2 turns Cu wire (0,5 mm), internal diameter 4 mm, winding pitch 2 mm. 
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N-P-N 1 GHz wideband transistor BFQ34T 


7286785 


eo ae eee 
0 


100 Ic (mA) 200 


5 175 
oO 
Tamb (“C) 


Fig. 4 Power derating curve. Fig.5 Veg = 10 V; f = 500 MHz; 
Tj = 25 OC; typical values. 


af 


120 


oa 


0 10 Veg (V) 20 lo (mA) 200 
Fig.6 Ie =0; f= 1 MHz; Fig. 7 Voce = 10 V; Tj = 25 OC; 
Tj = 25 °C; typical values. typical values. 
7Z86789A <_. 


0 50 Ig (mA) ‘100 
Fig.8 Veg = 10 V; f = 800 MHZ; Tamb = 25 °C; typical values. 
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- BFQ34T 


7286791 


CNCEEE EEE 
(fe See 


Vo = 
eee 50 dBmV 


Ey a ee 
LARLY 
Coe a ae 
ce ee dead 


25 = eae sil 25 75 lo (mA) 125 
Fig. 9 VcgE = 10 V; Vo = 58 dBmV; Fig. 10 Voge = 10 V; fp = 66 MHz; 
f(p+q—r) = 285,25 MHz; Tamb = 25 OC; © fp = 144 MHz; f(p+q) = 210 MHz; 
typical values. | Tamb = 25 OC; typical values. 


7Z86790 


SERS SSESS 
CRE 
anes 4 


(dB) 
—45 


a Ae a Siecle! 
a tee eee 


ney sees 
oo ooo 


25 75 Ie (mA) —- 125 
Fig.11 Vee = 19 V; Vo = 750 mV; Fig. 12 Vcge = 10 V; Vo = 48 dBm\V; 
f(p+q—r) = 793,25 MHz; Tamb = 25 OC; fp = 560 MHz; fq = 250 MHz; 
typical values. | | f(p+q—r) = 810 MHZ; Tamb = 25 °C; 


typical values. 
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N-P-N 1 GHz wideband transistor 


BFQ34T 


7286795 


eae ee 


aS evledl ae sted 


= 
<= 
N 


Fig. 13 Gain measured in test circuit (see Fig. 3); 


Tamb = 25 °C; typical values. 


7294115 


Nw 


A 


IX 


Gs (mS) ee 
Fig. 15 Circles of constant noise figure; 
VcE = 10 V; Ic = 20 mA; f = 800 MHz; 
Tamb = 25 °C; typical values. 


7286794 
| | 
eT) eal 
TT ET 
TT ET 
LEE 
sh LPN 


input S11 eT TT en | La 
output $22 oe est his oe] 


10 100 f (MHz) 1000 


—10 


Fig. 14 Return losses measured in test circuit 
(see Fig. 3); Tamb = 25 OC; typical values. 


30 


_ 
(dB) 


ott 
CLIN, Th 


f (MHz) 


Fig. 16 Vcge = 10 V; Ic = 100 mA; 
Tamb = 25 °C; typical values. 
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250 


s-parameters 


BFQ34T 


October 1986 


Sie 


0,79/ —45,40 
0,66/ —98,3° 
0,57/—137,79 
0,58/—178,39 
0,57/+162,0° 
0,59/+150,0° 
0,63/+138,59 
0,61/+127,8°9 
0,66/+101,89 


0,71/ —54,4° 
0,58/—109,5° 
0,51/—145,89 
0,52/+178,29 
0,51/+160,0° 
0,53/+148,40 
0,58/+136,8° 
0,55/+128,49 
0,59/+103,29 


0,64/ —63,0° 
0,51/—118,9° 
0,46/—151,99 
0,48/ +175,19 
0,47/+158,19 
0,49/+146,5° 
0,53/+134,6° 
0,51/ +127 ,99° 
0,54/+103,0° 


0,63/ —65,19 
0,51/--121,0° 
0,45/—153,59 


~ 0,48/+174,79 


0,47/+157,89 
0,48/+146,2° 
0,53/ +134 ,3° 
0,50/+127,79 
0,53/+103,0° 


0,63/ —66,9°9 
0,50/—122,8° 
0,45/—153,69 
0,48/+174,2° 
0,47/+157,59 
0,49/ +146,0° 
0,53/+134,0° 
0,50/ +127,5° 
0,53/+102,9° 


Sfe 


20,9/153,00 
14,2/122 80 
8,3/103,0° 
3,6/ 76,20 
2,3/ 61,20 
1,9/ 51,50 
1,5/ 45,40 
1,3/ 35,79 
1,0/ 25,80 


29,0/147,8° 
18,0/118,00 
10,0/100,8° 
4,2/ 77,30 
2,8/ 63,80 
2,2/ 55,00 
1,8/ 49,40 
1,6/ 39,40 
1,2/ 28,00 


36,6/142,79 
20,7/114,00 
11,2/ 98,990 
4,7/ 78,19 
3,1/ 65,70 
2,5/ 57,80 
2,1/ 52,60 
1,8/ 42,90 
1,4/ 31,40 


38,0/141 ,40 
21,1/113,20 
11,5/ 98,50 
4,8/ 78,19 
3,1/ 65,99 
2,5/ 58,20 
2,1/ 53,19 
1,8/ 43,40 
1,4/ 31,90 


38 ,9/140,19 
21,1/112,40 
11,4/ 98,00 
4,7/ 77,89 
3,1/ 65,89 
2,5/ 58,00 
2,1/ 53,19 
1,8/ 43,40 
1,4/ 32,00 


(common emitter) at Vcge = 10 V; Tamb = 25 OC; typical values. 


Sre 


0,03/ 68,19 
0,04/ 49,50 
0,06/ 46,5° 
0,08/ 57,19 
0,12/ 67,79 
0,15/ 70,19 
0,18/ 72,99 
0,25/ 72,30 
0,36/ 68,19 


0,02/ 66,30 
0,04/ 51,30 
0,05/ 53,30 
0,09/ 62,90 
0,14/ 67,70 
0,17/ 67,40 
0,20/ 68,59 
0,26/ 66,59 
0,35/ 63,00 


0,02/ 63,89 
0,03/ 54,20 
0,05/ 59,59 
0,10/ 66,39 
0,15/ 67,69 
0,18/ 66,0° 
0,22/ 66,0° 
0,27/ 62,6° 
0,36/ 58,5° 


0,02/ 64,50 
0,03/ 54,89 
0,05/ 60,0° 
0,10/ 66,99 
0,15/ 67,69 
0,19/ 65,80 
0,22/ 65,60 
0,28/ 61,90 
0,36/ 57,60 


0,02/ 63,19 
0,03/ 54,80 
0,05/ 60,79 
0,10/ 66,99 
0,16/ 67,59 
0,19/ 65,590 
0,22/ 55,20 
0,28/ 61,390 
0,38/ 57,19 


Soe 


0,89/ —21,29 
0,64/ —41,20 
0,43/ —49,9° 
0,33/ —64,5° 
0,36/ —80,5° 
0,38/ —90,4° 
0,38/— 100,69 
0,43/—115,6° 
0,48/—143,19 


0,84/ —29,50 
0,53/ —53,80 
0,33/ —64,9° 
0,23/ —84,00 
0,26/ —96,2° 
0,27/—105,0° 
0,27/—113,0° 
0,33/— 125,20 
0,33/—148 ,30 


0,78/ —38,2° 
0,45/ —67,5° 
0,27/ —83,60 
0,19/—112,19 
0,22/—119,0° 
0,22/—126,40 
0,21/—135,50 
0,27/—141,40 
0,32/—159,4° 


0,76/ —40,3° 
0,44/ —70,7° 
0,26/ —88,20 
0,19/—118,49 
0,21/ +12,9° 
0,22/—131,8° 
0,21/—141,00 
0,26/—145 ,30 
0,31/—162,40 


0,75/ —42,00 
0,43/ —73,19 
0,25/ —91,30 
0,19/—122,40 
0,21/—126,39 
0,22/—135,19 
0,21/—144,5° 
0,26/— 147,99 
0,30/—164,40 


N-P-N 1 GHz wideband transistor BFQ34T 
1 
0,5 pS 


1000 
800 
0,2 500 
<—j——— 
Fig. 17 Input reflection coefficient sia. 
Conditions fo s 17 and 18: 
VCE = 10 V; Ic = 100 mA; Tamb = 25 OC; typical values. 
sd 


Fig. 18 Forward transmission coefficient sfe. 
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BFQ34T 


BFQS51 


P-N-P 1 GHz WIDEBAND TRANSISTOR a 


P-N-P transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. and microwave aie 
amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
N-P-N complements are BF R90 and BFR9OA. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBOo max. 20 V 
Collector-emitter voltage (open base) ~—VCEO max. 15 V 
Collector current (d.c.) —I¢ max. 25 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 180 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

—lc = 14mA;—VcE = 10 V tT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0;--VcE = 10V Cre typ. 0,45 pF 
Noise figure at optimum source impedance 

—Ic =4 mA; —VcE = 10 V; f = 800 MHz; Tampb = 25 °C F typ. 2,4 dB <_ 


MECHANICAL DATA (see Fig. 1) 


October 1986 253 


BFQS1 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 
Connections 


1. Base 
2. Emitter 
3. Collector 


0,24 max a +1,05 max 


1,2 max-> 7273904.3 


(1) = type number marking. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) _ —VcBO max. 20 V 
Collector-emitter voltage (open base) —VCFEOQ max. 15 V 
Emitter-base voltage (open collector) —VEBO max. 2V 
Collector current (d.c.) —I¢c max. 25 mA 
Collector current (peak value) at f > 1 MHz —lIcm max. 35 mA 
Total power dissipation up to Tamp = 60 PC Prot max. 180 mW 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm Rthj-a = 500 K/W 
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P-N-P 1 GHz wideband transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;—Vcp =10V —ICBO max. 50 nA 
D.C. current gain 

—Ic = 14mA;—VcE = 10 V hFE min. 20 
Transition frequency at f = 500 MHz 

—Ic = 14 mA; —-VcE = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

lE =le=0;—Vcp=10V Cc typ. 0,65 pF 
Emitter capacitance at f = 1 MHz 

Ic =!le=0;-VeERp=0,5 V Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 

Ic =0;-VcE =10V Cre typ. 0,45 pF 
Noise figure at optimum source impedance 

—Ic = 4 mA; —Vcge = 10 V; f = 800 MHz; Tamb = 25 OC F typ. 2,4 dB 
Maximum unilateral power gain (srg assumed to be zero) 

Gym = 10 log Stel 

[1—Isje|?] [1—Isoe!7] 

—Ic¢ = 14 mA; —VcE = 10 V; Tamb = 25 OC 

f = 500 MHz GuM typ 18,0 dB 

f = 800 MHz GUM typ 14,0 dB 


7282081 | 


0 10 20 


Fig. 2 —VceE = 10 V; Tj = 25 OC; 
typical values. 


7Z82080 


ka 
Pl a a 


0 5 10 15 


Fig. 3 IE = ig =0;f= 1 MHz; 
Tj = 25 OC; typical values. 
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6 7294137 40 7Z94116 


Bs 
(mS) 
20 
0 
—20 
—40 
0 10 20 _ie(ma) 30 
Fig.4 —Vcg = 10 V; f = 500 MHz; Fig. 5 Circles of constant noise figure. 
Tj = 25 OC; typical values. —VcE = 10 V;—Ic = 4 mA; f = 800 MHz; 


Tamb = 25 °C; typical values. 


40 7294781 
om | | TTI LETT 
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Fig.6 —VcE = 10 V;—Ic = 14 mA; 
Tamb = 25 OC; typical values. 
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P-N-P 1 GHz wideband transistor 


s-parameters (common emitter) at —VcE = 10 V; Tamb = 25 °C; typical values. 


IC 
mA 


14 


Sie 


0,89/ —4,79 
0,89/ —15,19 
0,79/ —33,59 
0,58/ —73,19 
0,40/—100,3° 
0,31/—116,49 
0,24/—142,0° 
0,23/—166,8° 
0,21/+146,00 


0,73/ -—8,3° 
0,70/ —23,99 
0,56/ —47,29 
0,33/ —91,9° 
0,21/—118,39 
0,16/—140,0° 
0,14/—179,19 
0,16/ +168 ,5° 
0,18/+121,9° 


0,54/ —12,20 
0,50/ —32,79 
0,36/ —59,7° 
0,20/—110,89 


0,13/—138,79 | 


0,11/—170,2° 
0,13/+150,8° 
0,16/+151,19 
0,19/+110,79 


0,44/ —14,20 
0,39/ —37,5° 
0,27/ —66,9° 
0,16/—124,1° 
0,12/—153,3° 
0,12/+175,7° 
0,15/+143,0° 
0,17/+145,10 
0,20/ +108,3° 


Sfe 


6,6/175,9° 
6,5/164,8° 
5,7/150,19 
4,4/118,5° 
3,3/100,19 
2,8/ 88,50 
2,3/ 79,09 
2,0/ 71,59 
1,6/ 56,19 


13,0/172,79 
12,4/157,19 
10,0/138 ,39 
6,1/106,3° 
4,1/ 91,19 
3,4/ 82,00 
2,9/ 74,80 
2,4/ 68,39 
1,9/ 55,19 


19,2/168,89 


17,4/149,70 
12,9/129,0° 
6,8/ 99,39 
4,5/ 86,79 
3,7/ 78,89 
3,1/ 72,49 
2,6/ 66,39 
2,0/ 54,20 


21,8/167,5° 
19,1/146,99 
13,7/125,89 
6,9/ 97,89 
4,5/ 85,20 
3,7/ 77,7° 
3,1/ 71,50 
2,6/ 65,59 
2,0/ 53,40 


Sre 


0,01/ 86,50 
0,03/ 80,90 
0,05/ 73,40 
0,10/ 59,29 
0,13/ 56,79 
0,14/ 54,30 
0,15/ 53,40 
0,18/ 56,19 
0,21/ 56,39 


0,01/ 85,80 
0,02/ 78,30 
0,04/ 71,49 
0,08/ 64,60 
0,11/ 66,30 
0,13/ 65,00 
0,15/ 63,90 
0,18/ 65,19 
0,23/ 62,00 


0,01/ 80,99 
0,02/ 76,79 
0,03/ 72,89 
0,07/ 71,20 
0,11/ 72,59 
0,13/ 70,50 
0,15/ 68,99 
0,18/ 68,89 
0,23/ 64,40 


0,01/ 82,20 
0,02/ 78,00 
0,03/ 74,20 
0,07/ 73,69 
0,11/ 74,30 
0,13/ 72,39 
0,15/ 70,69 
0,19/ 69,99 
0,23/ 65,30 


Soe 


1,00/ —1,9° 
1,01/ —8,5° 
0,90/—16,3° 
0,78/—31,20 
0,65/—39,30 
0,62/—42,40 
0,58/—45,6° 
0,50/—50,3° 
0,44/—64,20 


0,97/ —4,19 
0,95/—13,79 
0,80/—23,0° 
0,61/—34,50 
0,52/—39,50 
0,49/—41 80 
0,46/—43 30 
0,41/—49 20 
0,36/—62 ,4° 


0,95/ —6,3° 
0,89/—17,8° 
0,70/—26,5° 
0,51/—33,80 
0,46/—37 9° 
0,43/—40,00 
0,41/—40,90 
0,37/—47 ,6° 
0,32/—61,00 


0,93/ —7,19 
0,86/—19,30 
0,66/—27 ,39 
0,49/—32,90 
0,44/—36,9° 
0,42/—39,0° 
0,40/—39,7° 
0,36/—46,9° 
0,31/—60,30 


BFQS1 


October 1986 


257 


Fig. 8 Reverse transmission coefficient sre. 


Conditions for Figs 7 to 10: -Vcg = 10 V; —lc = 14 mA; Tampb = 25 OC; typical values. 
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P.N-P 1 GHz wideband transistor BFQ51 
1 
ZA ie,” 


Fig. 10 Forward transmission coefficient sfe. 
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BFQ51C 


P-N-P 2 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a sub-miniature HERMETICALLY SEALED micro-stripline envelope. It is primarily 
intended for use in u.h.f. and microwave amplifiers such as aerial amplifiers, radar systems, oscilloscopes, 
spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
N-P-N complement is BFP90A. 


QUICK REFERENCE DATA 


Collector-base voltage —VcBO max. 20 V 
Collector-emitter voltage —VCEO max. 15 V 
Collector current (d.c.) —Ic max. 30 mA 
Total power dissipation up to Tamb = 125 OC Prot max. 250 mW 
Junction temperature Tj max. 175 OC 
D.C. current gain 
—lc = 14mA;—-VcF =10V hFE min. 20 — 
Transition frequency at f = 500 MHz 
—Ic = 14mA;—VcF = 10 V fT typ. 5,0 GHz 
Maximum unilateral power gain << 
—lc = 14 mA;—VcgE = 10 V 
at f = 500 MHz typ. 20,5 dB 


at f = 800 MHz GUM typ. 16,5 dB 


MECHANICAL DATA 
SOT-173 (see Fig. 1). 
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MECHANICAL DATA : Dimensions in mm 


Fig. 1 SOT-173. 
Marking code: C1 i, 558 ie 
| 1 
0.15 
’ 1,8 
ea max 
A 4 
4min 
: 12 max 
ae (2x) 
7286991.1A 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —VCEO max. 15 V 
Emitter-base voltage (open collector) —VEBO max. 2V 
Collector current (d.c.) —Ic max. 30 mA 


Total power dissipation up to Tamb = 125 OC 
mounted on a ceramic substrate of 


0,7 mm x 10 cm? Prot max. 250 mW 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 175 OC 


THERMAL RESISTANCE 


—we From junction to ambient in free air mounted on a 
ceramic substrate of 0,7 mm x 10 cm? Rth j-a — 200 K/W 
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P-N-P 2 GHz wideband transistor BF Q 51C 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


l—E =0;-Vcp=10V —ICBO max. 50 nA 

D.C. current gain : 
2 i s min. 20 

—lc = 14 mA; —VcE = 10 V hee ip: 50 
Transition frequency at f = 500 MHz 

—Ilc = 14mA;—VcE = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =le=0;-VcRp=10V Ce typ. 0,65 pF 
Emitter capacitance at f = 1 MHz 

Ic =lc = 0; -VEB =0,5V Ce typ. 1,1 pF 
Feedback capacitance at f = 1 MHz 

Ic aed 0; —VCE =10V Cre typ. 0,45 pF 
Maximum unilateral power gain (sre@ assumed to be zero) 

ISfel? 
Gum = 10 log ———_____ 
[1—Isje!? 1 [1—Isoe!? } os 

at —Ic = 14 mA; —Vcg = 10 V; Tamb = 25 9C 

f = 500 MHz G typ. 20,5 dB 

f = 800 MHz UM typ. 16,5 dB 


Noise figures at f = 800 MHz; Zs = opt.; Tamb = 25 OC 
—lc= 4mA;—VcE=10V typ. 2,5 dB 
—lc =14mA;—-—VcE =10V typ. 3,5 dB 
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BFQS5I1C 


—Ic (mA) 
Fig. 2 —VceE = 10 V; Tj = 25 OC; typical values. 


oN 
TNT 
oo 


TTT NUTT 


0 10 20 


Fig. 4 —Vce = 10 V; f = 800 MHz; 
Tamb = 25 °C; Z, = optimum; typical values. 


a ca 
: SEEEEEEEEE 


7Z94196 


-ZGnnnnn 
frie 


Fig. 3 —VcE = 10 V; f = 500 MHz; Tj = 25 OC; 
typical values. 


2 4 
10 f (MHz) 10 


Fig.5 —Vce = 10 V; —Ic = 14 mA; 
Tamb = 25 °C; typical values. 
| 7294199 


—Vcp (V) 20 


Fig. 6 le = le = 0; f = 1 MHz; Tj = 25 °C; typical values. 
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P-N-P 2 GHz wideband transistor BFQ51C 


s-parameters (common-emitter) at —VcE = 10 V; Tamb = 25 OC; typical values. 


| f 
a MHz Sie Sfe Sre Soe aoe 
40 0,87/ +8,2° 6,4/174,8° 0,011/ 84,60 0,99/ —3,5° 39,3 
100 0,85/ —20,5° 6,3/165,9° 0,026/ 79,19 0,98/ —8,7° 35,6 
200 0,81/ —39,7° 5,9/151,5° 0,050/ 70,19 0,93/—16,4° 28,7 
500 0,68/ —84,3° 4,4/122,49 0,094/ 51,5° 0,79/—31,49 19,8 
2 800 0,59/—112,19 3,2/103,5° 0,116/ 43,60 0,70/—38 ,8° 14,9 
1000 0,54/—125,20 2,7/ 94,60 0,124/ 41,0° 0,66/—42,30° 12,6 
1200 0,52/—137,20 2,3/ 86,30 0,133/ 20,00 0,65/—45,7° 10,9 
1500 0,47/—149,4° 1,7/ 73,89 0,140/ 34,30 0,64/—46,79 8,2 
2000 0,44/—169,4° 1,4/ 59,69 0,157/ 31,79 0,61/—54,10 6,0 
40 0,72/ —13,1° 12,9/172,00 0,010/ 82,69 0,98/ —5,89 39,4 
100 0,69/ —32,2° 12,3/159,6° 0,023/ 74,99 0,94/—14,19 33,9 
200 0,64/ --60,2° 10,8/141,4° 0,041/ 64,19 0,84/—24,90 28,3 
500 0,54/—112,20 6,7/111,8° 0,070/ 19,5° 0,62/—39,79 20,1 
5 800 0,50/—137,3° 4,6/ 95,5° 0,085/ 47,20 0,53/—44,5° 15,9 
1000 0,47/—148,5° 3,7/ 88,19 0,094/ 46,8° 0,50/—46,20 13,7 
1200 0,46/—158,2° 3,1/ 81,59 0,103/ 46,6° 0,49/—48,60 12,1 
1500 0,44/—169,79 2,5/ 71,19 0,117/ 44,59 0,49/—47 ,9° 10,0 
2000 0,44/+173,29 . 1,9/ 58,50 0,139/ 42,80 0,47/—54,0° 7,7 
40 0,55/ —19,49 19,1/169,19 0,009/ 80,39 0,96/ —8,3° 38,2 
100 0,53/ —46,6° 17,7/153,6° 0,020/ 71,4° 0,89/—19,40 33,2 
200 0,50/—-82,2° 14,4/133,19 0,033/ 60,69 0,74/—31,99 27,9 
500 0,47/—133,79 7,8/105,0° 0,054/ 51,99 0,50/—44,19 20,2 
10 800 0,46/—153,79 5,2/ 90,99 0,069/ 52,8° 0,42/—46,79 16,2 
1000 0,45/—162,5° 4,2/ 84,69 0,079/ 53,30 0,41/—47 ,40 14,2 
1200 0,46/—170,3° 3,5/ 78,79 0,088/ 53,20 0,40/—49,50 12,6 
1500 0,45/—178,80 2,8/ 69,60 0,106/ 51,60 0,40/—47,49 10,8 
2000 0,46/+166,79 2,2/ 58,20 0,128/ 49,9° 0,39/—52,90 8,5 
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BFQSIC 


S-parameters (common emitter) at —VcE = 10 V; Tampb = 25 OC; typical values. 
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20 


25 
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0,46/ —24,20 
0,45/ —56,19 
0,45/ —94,50 
0,47/—142,0°0 
0,48/—-159,20 
0,47/—169,99 
0,47/—174,69 
0,46/+174,60 
0,47/+160,69 


0,35/ 31,20 
0,38/ --70,29 
0,42/—110,19 
0,47/—151,99 
0,48/—166,0° 
0,48/—173,2° 
0,49/--179,49 
0,48/+172,6° 
0,49/+159,6° 


0,29/ —38,0° 
0,35/ —80,79 
0,41/—119,20 
0,48/---156,29 
0,50/—168,89° 
0,50/—175,29 
0,51/+178,6° 
0,49/+170,89 
0,50/ +158,20 


22,3/168 ,0° 
20,1/151,0° 
15,6/130,6° 
8 ,3/102,90 
5,4/ 89,60 
4,4/ 83,99 
3,7/ 78,89 
2,8/ 68,30 
2,2/ 57,00 


25,1/166,30 
22,3/148,0° 
16,8/126,4° 
8,5/100,49 
5,5/ 87,30 
4,4/ 81,99 
3,7/ 76,40 
2,9/ 67,99 
2,2/ 56,89 


26,4/165,4° 
23,2/146,6° 
17,1/124,40 
8,5/ 99,0° 
5,5/ 86,40 
4,4/ 80,99 
3,7/ 75,59 
2,8/ 67,00 
2,2/ 56,20 


Sre 


0,008/ 79,00 
0,019/ 69,9° 
0,030/ 59,99 
0,049/ 54,10 
0,064/ 54,90 
0,075/ 55,80 
0,084/ 55,89 
0,099/ 54,19 
0,121/ 52,19 


0,007/ 77,69 
0,017/ 68,79 
0,027/ 59,80 
0,044/ 56,79 
0,060/ 58,49 
0,070/ 58,8° 
0,079/ 58,49 
0,095/ 57,0° 
0,117/ 55,40 


0,007/ 76,20 
0,016/ 67,89 
0,025/ 60,19 
0,042/ 58,20 
0,057/ 60,0° 
0,067/ 60,29 
0,077/ 59,79 
0,093/ 58,20 
0,114/ 56,80 


Soe 


0,94/ —9,20 
0,86/—21,20 
0,70/—34,00 
0,46/—44,40 
0,39/—46,5° 
0,38/—46,20 
0,37/—47,50 
0,37/—46,90 
0,35/—52,50 


0,93/—10,49 
0,83/—23,7° 
0,65/—36,5° 
0,42/—45 40 
0,37/—46,6° 
0,36/—46,8° 
0,35/—48 89 
0,35/—45,6° 
0,34/—51,40 


0,91/—10,9° 
0,81/—24,70 
0,63/—37,10 
0,41/—44,60 
0,36/—45,40 
0,35/—45,50 
0,34/—47,60 
0,35/—44,90 
0,34/—50,80 


GUM 
dB 


37,3 
32,9 
27,8 
20,5 
16,5 
14,6 
13,1 
10,6 

8,3 


37,3 
32,7 
27,7 
20,5 
16,6 
14,6 
13,1 
10,8 

8,5 


36,5 
32,5 
27,7 
20,5 
16,7 
14,7 
13,2 
10,8 

8,5 
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Fig.8 —Vcp=10V; 
Tamb = 25 °C; typical values. 


267 


ice) 
c 
Oo 
= 
fae 
© 
Q 
Oo 
_ 
oO 
oO 


0,2 
Fig.9 —Vcgp = 10 V;—Ic = 14 mA; 
Tamb = 25 °C; typical values. 


Output impedance derived from 
output reflection coefficient soe 
—_ co-ordinates in ohm x 50. 


: 150° | 
Fig. 10 —VcE = 10 V;—Ic = 14 mA; 
Tamb = 25 °C; typical values. 


pare Forward transmission coefficient sfe. 


120° 60° 
90° 7294789 
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BFQ52 


P-N-P H.F. WIDEBAND TRANSISTOR _— 


P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
N-P-N complement is BFQ53. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —-VCEQ max. 15 V 
Collector current (d.c.) —Ic max. 25 mA 
Total power dissipation up to Tamp = 65 °C Prot max. 150 mW 
Junction temperature . Tj max. 200 °C 
Transition frequency at f = 500 MHz 

—Ic = 14 mA; —VcE = 10 V fy typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

1c =0;—-Vce = 10 V Cre typ. 0,5 pF 
Noise figure at optimum source impedance 

—Ic = 2 mA; —Vceg = 10 V; f = 500 MHz F typ. 2,/ dB 
Maximum unilateral power gain : 

—lc = 14 mA; —VcgE = 10 V; f = 500 MHz . GuM typ.: 17,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


Bs 0,51 
48 4max 
max 
v 


z 5,3 po 12,7 min ——___> 
max 7265579.2 


(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamb = 65 OC 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0;—-Vecp=10V 
——» D.C. current gain 
—Ic = 14 mA; —VcE = 10 V 
——® Transition frequency (note 1) 
—lc = 14 mA; —Vcg = 10 V; f = 500 MHz 
——® Collector capacitance (note 2) 
le=l,=0;-Vcep=10V; f= 1 MHz 
Emitter capacitance 
Ic=1.=0; -Vep=0,5 V; f= 1 MHz 
—— Feedback capacitance (note 1) 
le =0;—Vcg = 10 V; f = 1 MHz 
Noise figure at optimum source impedance (note 1) 
—Ic = 2 mA; —Vce = 10 V; f = 500 MHZ; Tamp = 25 OC 
Maximum unilateral power gain (note 1) 
(Spe assumed to be zero) 
Isfel? 
(1 — Isjel?) (1 — ISge@l*) 
—Ic = 14 mA; —Vcg = 10 V; f = 500 MHZ; Tamb = 25 OC 


Gym = 10 log 


—w Notes 


1. Shield lead grounded. 
2. Shield lead not connected. 
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—VCBO 
—-VCEO 
—VEBO 
—| C 
—lcm 
Prot 

T stg 

qj 


Rth j-a 
Rth j-c 


—IcBo 


GUM 


max. 20 
max. 15 
max 2 
max 25 
max 35 
max 150 
—65 to +200 
max. 200 
900 

600 

max. 50 
min. 20 
typ. 50 
typ. 5,0 
typ. 0,85 
typ. 1,2 
typ. 0,5 
typ. 2,7 
typ. 17,0 


oC 


K/W 
K/W 


nA 


GHz 


pF 


pF 


pF 


dB 


dB 
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Vp (V) 


10 
1 MHz; qj 


25 OC; 


Fig. 4 Ip = 1p =0;f 


typical values. 
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BFQ53 


N-P-N H.F. WIDEBAND TRANSISTOR _— 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
P-N-P complement is BFQ52. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO _— max. 20 V 
Collector-emitter voltage (open base) VCEQO max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamp = 65 PC Prot max. 150 mW 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

lc = 14 mA; Veg = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

‘Ic =0; Veg = 10 V Cre typ. 0,45 pF 
Noise figure at optimum source impedance 

lc = 2 mA; Vcg = 10 V; f = 500 MHz F typ. 2,4 dB 
Maximum unilateral power gain 

lc = 14 mA; Vcg = 10 V; f = 500 MHz GuM typ. 18,0 dB 
MECHANICAL DATA Dimensions in mm | 


Fig. 1 TO-72 with insulated electrodes. 


4 Vos: 
4,8 amax 
max 

Yi 


ja 53 ole 12,7min ———~ 
a 72Z65579.2 


(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 65 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 
le = 0; Vep = 10V 


—» D.C. current gain 


Ic = 14 mA; VcE = 10V 


—& Transition frequency (note 1) 


Ic = 14 mA; Vcr = 10 V; f = 500 MHz 
Collector capacitance (note 2) 

le =1,e=0; Veg = 10 V; f= 1 MHz 
Emitter capacitance 

Ic = 1, = 0; Veg = 0,5 V; f= 1 MHz 
Feedback capacitance (note 1) 

lc = 0; Veg = 10 V; f = 1 MHz 


Noise figure at optimum source impedance (note 1) 
lc = 2 mA; Vcr = 10 V; f = 500 MHZ; Tampb = 25 OC 


Maximum unilateral power gain (note 1) 
Sre assumed to be zero 


_ Isfal? 
(1 — sil”) (1 — ISog!*) 
Ic = 14 mA; Vor = 10 V; f = 500 MHZ; Tamb = 25 OC 


GuM 


— we Notes 
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1. Shield lead connected 
2. Shield lead not connected. 
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VCBO 
VCEO 
VEBO 
Ic 
ICM 
Prot 
Tstg 


qj 


Rth j-a 
Rth j-c 


GUM 


max 20 
max 15 
max 2 
max. 25 
max. 35 
max. 150 
—65 to +200 
max. 200 
900 

600 

max. 50 
min, 25 
typ. 50 
typ. 50 
typ. 0,75 
typ. 1,2 
typ. 0,45 
typ. 2,4 
typ. 18,0 


oC 


K/W 
K/W 


nA 


GHz 
pF 
pF 
pF 


dB 


dB 
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lc an 


20 
500 MHz; T; = 25 °C; 
July 1979 
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Fig. 3 Vcp = 10 V; f 
typical values. 
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Fig. 4 Ie = Ie = 0; f= 1 MHz; Tj = 25 °C; 


Fig. 2 Vcp=10V; i = 25 9C 
typical values. 


BFQ63 


N-P-N H.F. WIDEBAND TRANSISTOR <— 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features the combination of high power gain, high transition frequency and low noise up 
to high frequencies. 


P-N-P complement is BFQ32M. gt 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  _—max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Collector current (d.c.) Ic max. 75 mA 
Total power dissipation up to Tamb = 50 PC Prot max. 250 mW 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 50mA; Voce =5V | fT typ. 4,5 GHz 
Feedback capacitance at f = 1 MHz 

lc =0; Veep =10V Cre typ. 1,0 pF 
Noise figure at optimum source impedance 

Ic = 10 mA; Vcg = 5 V; f = 200 MHz F max. 3,0 dB 
Maximum unilateral power gain 

Ic = 20 mA; Vcg = 5 V; f = 200 MHz GuM min. 17,5 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


ro Nos: 
4,8 4max 
max 

‘ 


= 


« 53 ee 12,7 min ———~ 
max 7Z65579.2 


(1) shield lead connected to case. 


Accessories: 56246 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) | 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 50 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
eas 25 OC unless otherwise specified 
Collector cut-off current 
le =0; Vcp=10V 
D.C. current gain 
Ic =20 mA; VcE=5 V 


Transition frequency (note 1) 

lc = 50 mA; VcgE = 5 V; f = 500 MHz 
Collector capacitance (note 2) 

IC =ig = 0; Vop =5V;f=1 MHz 
Feedback capacitance (note 2) 

Ic = 0; Vee = 10V; f= 1 MHz 


Noise figure at optimum source impedance (note 1) 

Ic = 10 mA; VcgE = 5 V; f = 200 MHZ; Tamp = 25 OC 

Ic = 10 mA; VcgE = 5 V; f = 500 MHz; Tamp = 25 OC 
Maximum unilateral power gain (note 1) 

Sre assumed to be zero 

Isfel? 

[1—Isje |] [1—Isoe@|?] 
Ic = 20 mA; VcE = 5 V; f = 200 MHZ; Tamb = 25 OC 
Ic = 50 mA; VcE = 5 V; f = 500 MHZ; Tamb = 25 OC 


Gum = 10 log 


Notes 
1. Shield lead grounded. 


2. Shield lead and emitter lead connected to bridge earth. 
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VcBO 
VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 
qj 


Rth j-a 
Rth j-c 


ICBO 


Gum 
GUM 


max. 20 
max. 15 
max. 3 
max. 75 
max. 150 
max. 250 
—65 to + 200 

max. 200 
600 

350 

max. 100 
min. 50 
max. 150 
typ. 45 
typ. 1,3 
typ. 1,0 
max. 1,4 
max. 3,0 
typ. 2,3 
min. 17,5 
typ. 11,5 


V 

V 

V 
mA 
mA 
mW 
OC 
OC 


K/W 
K/W 


nA 


GHz 


pF 
pF 
pF 


dB 
dB 


dB 
dB 
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25 OC; typical values. 
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Fig. 3 VcE 


Fig. 2 Maximum permissible power dissipation 
in free air as a function of ambient temperature. 
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BFQ65 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). It is designed for wideband —— 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency and a very low noise figure up to high 
frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage VCBO —max. 20 V 
Collector-emitter voltage VCEO  —max. 10 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 300 mW 
Junction temperature Tj max. 150 9C 
D.C. current gain ; 

lc = 15 a VcE=5V hre op. Fite 
Transition frequency at f = 500 MHz 

Ic =15 mA; VcE=8 V fT typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz 

lc =15mA;VcE=8 V GUM typ. 8,0 dB 
Noise figure at f = 2 GHz << 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 
Connections: 17,4 

min 

1. Base 
2. Emitter 
3. Collector 


+ 0,24 max . Pere 


1,2 max—> 7273904.3 


(1) Type number marking. 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO  —max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 60 °C 
mounted on a fibre-glass print of 
40 mm x 25 mm x 1 mm Prot max. 300 mW 
Storage temperature Tstg --65 to +150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to ambient in free air mounted 
on a fibre-glass print of 40 mm x 25 mm x 1 mm Rth j-a 300 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current . 
le = 0; Vcp =10V ICBO max. 50 nA 
D.C. current gain : : 
¥ = min. 60 
Ic =15 MA; VcE=5V hFE £6: 100 
Transition frequency at f = 500 MHz 
Ic =15 mA; VCcE=8V fT typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 
lE=ie=0;VcR=8V Cc typ. 0,8 pF 
Emitter capacitance at f = 1 MHz 
Ic =ic =0; VER =0,5V Ce typ. 1,3 pF 
Feedback capacitance 
Ic=0;VcE=8V > Cre typ. 0,5 pF 
—t- Maximum unilateral power gain (sre assumed to be zero) | 
Istel? 
Gum = 10 log ———_——____ 
[1—|sjel?] [1—Isoe |? ] 
Ic = 15 mA; VcE =8 V; f = 800 MHz; Tamb = 25 OC Gum typ. 16,0 dB 
Ic = 15 mA; VcE =8 V; f = 2 GHZ; Tamb = 25 OC GUM typ. 8,0 dB 
—e Noise figure at f = 800 MHz; Zs = opt.; Tamb = 25 OC 
Ic= 5mA;VcE=8V F typ. 0,8 dB 
Ic =15mA;VcE=8V F typ. 1,5 dB 
—& Noise figure at f = 2 GHz; Zs = 60 Q; Tampbh = 25 OC 7 
lc= 5mA;VcE=8V F typ. 2,5 dB 
Ic =15 mA; VcE=8V F typ. 3,0 dB 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 8 V; Tamb = 25 OC; typical values 


Ic 
mA 


10 


15 


20 


30 


Sie 


0,87/ —12,99 
0,81/ —31,0° 
0,69/ —54,6° 
0,42/—105,7° 
0,34/—128,7° 
0,35/—142,8° 
0,25/+ 128,09 


0,75/ —19,1° 
0,65/ —43,3° 
0,49/ —70,79 
0,28/—126,5° 
0,24/—136,7° 
0,26/—147,89 
0,22/+114,8° 


0,67/ —23,8° 
0,54/ —51,8° 
0,39/ —80,0° 
0,22/—130,3° 
0,20/—140,89 
0,22/+ 147,59 
0,21/+109,8° 


0,61/ —27,49 
0,47/ —58,0° 
0,32/ —86,2° 
0,19/—136,8° 
0,18/—145,1° 
0,20/—151,9° 
0,21/—107,3° 


0,51/ —33,2° 
0,37/ —67,3° 
0,26/ ~97,3° 
0,17/—151,6° 
0,16/—152,2° 
0,19/—157,7° 
0,22/+106,4° 


Sfe 


15,83/171,29 
14,92/155,8° 
12,40/138,3° 
7,12/104,9° 
4,89/ 91,3° 
4,13/ 83,29 
2,08/ 56,89 


26,88/165,69 
23,08/144,9° 
16,71/125,2° 
8,21/ 96,99 
5,39/ 86,8° 
4,49/ 79,99 
2,28/ 56,59 
34,23/161,4° 
27,41/138,19 
18,52/118,79 


8,47/ 93,5° 
5,57/ 84,9° 
4,64/ 78,4° 
2,34/ 56,29 


39,76/158,49 
30,05/133,79 
19,38/114,79 
8,65/ 92,0° 
5,62/ 83,5° 
4,63/ 77,79 
2,37/ 55,79 


46,18/154,69 
32,56/128,19 
20,04/110,79 
8,64/ 89,79 
5,61/ 82,19 
4,62/ 76,4° 
2,37/ 55,09 


Sre 


0,01/82,0° 
0,02/74,8° 
0,04/67,0° 
0,07/59, 1° 
0,10/63,09 
0,12/63,7° 
0,20/67,8° 


0,01/80,0° 
0,02/71,7° 
0,03/66,4° 
0,06/66,4° 
0,10/70,8° 
0,12/70,5° 
0,21/68,8° 


0,01/78,3° 
0,02/71,0° 
0,03/68,4° 
0,06/70,2° 
0,10/73,6° 
0,12/72,99 
0,22/68,7° 


0,01/76,8° 
0,02/70,4° 
0,03/70,4° 
0,06/72,4° 
0,10/75,3° 
0,12/74,19 
0,22/69,0° 


0,01/75,69 
0,02/70,69 
0,03/72,3° 
0,06/74,6° 
0,10/76,7° 


0,12/75,19 


0,23/69,3° 


Soe 


0,98/ —6,5° 
0,93/—15,7° 
0,83/—25,99 
0,59/—40,49 
0,58/—49,1° 
0,58/—58,0° 
0,38/—63,39 


0,96/—10,29 
0,86/—22,1° 
0,70/—31,6° 
0,48/—40,0° 
0,50/—48,9° 
0,51/—58,9° 
0,32/—61,8° 


0,94/—12,6° 
0,80/—25,5°9 
0,63/—33,2° 
0,44/—38,8° 
0,47/—48,49 
0,48/—59,0° 
0,31/—61,0° 


0,92/—14,2° 
0,75/—27,5° 
0,58/—33,5°9 
0,41/—37,5° 
0,46/—47,9° 
0,47/—58,8° 
0,30/—60,69 


0,89/—16 ,4° 
0,69/—29,19 
0,53/—32,7° 
0,39/—35 ,6° 
0,44/—46,9° 
0,46/—58 3° 
0,29/—60,0° 


BFQ65 


October 1986 


283 


7294142 7294143 


i (ee ee a | Mle 
ore 6 iste) JJ ae 
fled ie ee te Ae ih Ae . a el 
re ee a oi 
Zac aee eee 6 
lait slietteclty IIe vice tea ae 
Pe Ff 
dee el ea! seeeeeeees 
aaa Rae eee 
Soiled alice Ik Seciltee| nop aal as tna een ae 
0 20 40 io(ma) 80 0 10 20 30 a oe 
Fig.2 VceE=8V; Tj = 25 °C; typical values. Fig.3 VceE=8V; Tj = 25 OC; typical values. 
40 7294248 40 7204249 
i 
(mS) — 
(ee ee ae ce 
At 
; iF 
S24 
ee ANS 
—40 
0 20 40 60 80 0 20 40 60 80 
Gs (mS) Gs (mS) 
Fig. 4 Circles of constant noise figure; Fig. 5 Circles of constant noise figure; | 
VcE =8 V; Ic = 5 mA; f = 800 MHz; typical values. VcE =8 V; Ic = 15 mA; f = 800 MHz; typ. values. 
“TO Co 
cm NE LTE LETH 


NG | 
LANGE ETE 
PLN ETT 
LING TL 
a 
oI LHI TT HIE 


102 103 f (MHz) 104 


Fig.6 Voce =8 V; Ic = 15 mA; Tamb = 25 OC; typical values. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR sae 


Small-signal planar epitaxial n-p-n transistor in HERMETICALLY SEALED microstripline envelope. 

It is designed for wideband application in the GHz range, such as satellite TV systems (SATV) and << 
repeater amplifiers in fibre-optical systems. The device features a very high transition frequency and 

a very low noise figure up to high frequencies 


QUICK REFERENCE DATA 


Collector-base voltage VCBO max. 20 V 
Collector-emitter voltage VCEO — max. 10 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tampb = 105 °C Prot max. 350 mW 
Junction temperature Tj max. 175 OC 
D.C. current gain ‘ 

Ic=15 ae VcE=5V hee hase fee 
Transition frequency at f = 500 MHz 

lc =15mA; VcE=8 V fT typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz 

Ic =15mA; Voce HBV GuM typ. 11,5 dB «— 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-173. 


Marking code: Q6 


7Z86991.1 
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RATINGS — 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 10 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 105 PC 

mounted on a ceramic substrate of 0,7 mm x 10 cm? Prot max. 350 mW 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 175 OC 


THERMAL RESISTANCE 
From junction to ambient in free air mounted 
on aceramic substrate of 0,7 mm x 10 cm? Rth j-a 200 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0;Vcp=5V ICBO max. 50 nA 
—* D.C. current gain | : 
min. 60 
lc =15 mA; Veg =5 V hee typ. 100 
—*® Transition frequency at f = 500 MHz 
lc =15mA; VcE=8 V fT typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 
le =ig=0; Vcp=8V | Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz 
Ic =ig = 0; Veg = 0,5 V | Ce typ. 1,3 pF 
Feedback capacitance 
lc=0;VcE=8V Cre typ. 0,4 pF 
Maximum unilateral power gain (s-g assumed to be zero) 
Istol? 
G = 10 log —-—__--__——— 
ait (1 — |sigl) (1 — Isg@l”) 
Ic = 15 mA; Vce =8 V; f = 2 GHz; Tamp = 25 OC Gum typ. 11,5 dB 
— Noise figure at f = 2 GHz; Zs = 60 2; Tamb = 25 OC 
lc=5mA;VceE=8V | : F typ. 2,5 dB 
Ic=15mA;VcE=8V , E typ. 3,0 dB 


max. 4,0 dB 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 8 V; Tamb = 25 OC; typical values. 


mA 


Sie 


0,86/ —30,0° 
0,79/ —56,5° 
0,73/ —77,99 
0,68/ —95,3° 
0,66/—108,19 
0,63/—119,0° 
0,62/—127,89 
0,59/—135,8°9 
0,58/—141,0° 
0,57/—147,49 
0,56/—157,09 
0,53/—168,79 
0,54/+ 171,99 
0,54/+ 158,89 
0,53/+ 144,89 
0,55/+ 134,0° 
0,54/+ 120,29 


Sie 


0,68/ —54,8° 
0,61/ —92,4° 
0,57/—115,8° 
0,55/—131,0° 
0,55/—141,0° 
0,53/—149,39 
0,54/—155,5° 
0,54/—160,62 
0,52/—164,6° 
0,52/—169,19 
0,51/—176,19 
0,50/+ 171,59 
0,52/+ 157,89 
0,52/+ 148,19 
0,51/+ 135,69 
0,54/+ 127,69 
0,52/+ 114,69 


Sfe 


15,8/160,5° 
14,0/143,8° 
11,8/130,6° 
10,1/121,2° 
8,7/114,1° 
7,7/107,9° 
6,7/103,2° 
6,1/ 99,29 
5,5/ 95,59 
5,0/ 92,0° 
4,2/ 85,99 
3,4/ 77,59 
2,6/ 65,8° 
2,2/ 57,89 
1,8/ 49,29 
1,6/ 41,99 
1,5/°32,1° 


Sfe 


31,3/147,50 
23,3/126,6° 
17,5/114,4° 
13,9/106,8° 
11,5/101,6° 
9,8/ 96,7° 
8,5/ 93,3° 
7,5/ 90,4° 
6,7/ 87,8° 
6,1/ 85,49 
5,1/ 80,3° 
4,2/ 73,5° 
3,2/ 63,82 
2,6/ 57,20 
2,2/ 49,19 
2,0/ 42,19 
1,8/ 33,49 


Sre 


0,024/74,1° 
0,043/62,5° 
0,056/53,6° 
0,064/48,0° 
0,070/44,8° 
0,074/42,7° 
0,079/41,6° 
0,081/40,8° 
0,084/40,89 
0,087/40,7° 
0,092/41,2° 
0,092/37,7° 
0,103/40,6° 
0,114/44,6° 
0,129/48,19 
0,148/50,4° 
0,170/49,9° 


Sre 


0,020/65,8° 
0,031/54,6° 
0,038/49,8° 
0,042/48,7° 
0,046/49,3° 
0,051/50,4° 
0,055/51,69 
0,058/52,9° 
0,063/54,1° 
0,067/55,1° 
0,075/56,5° 
0,081/55,8° 
0,100/57,3° 
0,120/58,6° 
0,143/58,2° 
0,167/57,5° 
0,191/54,3° 


Soe 


0,97/ —16,1° 
0,87/ —28,2° 
0,76/ —37,0° 
0,67/ —43,6° 
0,62/ —48,0° 
0,57/ —50,69 
0,53/ —52,6° 
0,50/ —54,89 
0,49/ —55,5° 
0,46/ —56,5° 
0,44/ —59,5° 


'0,44/ —60,6° 


0,41/ —66,5° 
0,39/ —75,2° 
0,39/ —83,1° 
0,37/ —96,2° 
0,37/—109,0° 


Soe 


0,86/ —28,0° 
0,67/ —43,8° 
0,52/ —51,5° 
0,44/ —56,5° 
0,40/ —59,3° 
0,36/ —60,2° 
0,34/ —61,2° 
0,32/ —62,4° 
0,31/ —62,3° 
0,30/ —62,6° 
0,28/ —64,7° 
0,28/ —66,6° 
0,26/ —68,2° 
0,25/ —75,5° 
0,25/ —81,8° 
0,24/ —96,0° 
0,24/—110,99 
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Fig. 3 Reverse transmission coefficient syo. 


—®* Conditions for Figs 2 to 5: Vcge = 8 V; Ic = 15 MA; Tampb = 25 OC; typical values. 
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N-P-N 2 GHz wideband transistor 


Fig.6 Voge = 5 V; Tj = 25 OC; Fig. 7 Voge = 8 V; f = 500 MHz; 
typ. values. Tj = 25 OC: typ. values. 


0 S  Weplivi: | 48 ? 8S Vvepiv) = 8 
Fig. 8 Io = 15 mA; f = 500 MHz; Fig.9 IE = ig = 0; f= 1 MHz; 
Tj = 25 OC; typ. values. Tj = 25 OC; typ. values. 
| 20 7Z92695 
Gum 
(dB) 
7 a 
Bite BEER 
Se aes eee 
ee en ele 
2 ee ae SE 
Fool oe ee Sl 
0,6 1 2 A ein) 10 
—_ Fig. 10 Vege =8 V; Ic = 15 MA; Tamb = 25 OC; typ. values. 
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N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is designed for wideband application in the GHz range, <—— 
such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical systems. The device features 

a very high transition frequency and a very low noise figure up to high frequencies. 

QUICK REFERENCE DATA 


Collector-base voltage, open emitter VcsBo max. 20 V 


Collector-emitter voltage, open base VCEO max. 10 V 
Collector current (d.c.) Ie max. 50 mA 
Total power dissipation up to Tamph = 70 PC Prot max. 180 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 

Ic = 15mA;VcR=5V hee typ. 100 
Transition frequency at f = 500 MHz 

Ic =15mA;VcE=8V fy typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz 

Ic =15mA;VceE=8V GuM typ. 8,0 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Mark : V2 


3 
01 
10° —| |< ’ 
max mon 2 
ae \ 10° 
\ \ f max 1 
oF JN 
ex = “a : 0,1 7Z66908.10 <«— 


TOP VIEW 


lf required, the R-version (reverse pinning) is available on request. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBo max. 20 V 
Collector-emitter voltage (open base) VCEO —~—_—si@maxz 10 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 70 °C* Prot max. 180 mW 
Storage temperature T stg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


. THERMAL RESISTANCE 
From junction to ambient in free air* Rthj-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0;Vcp=5V ICBO max. 50 nA 
D.C. current gain 

Ic = 15 mA; Veg =5V hFE typ. 100 
Transition frequency at f = 500 mHz 

Ilc=15mA;VcE=8V | fT typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 

lE=ig=0;Vcp=8V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz 

Ic =ic = 0; VEp =0,5 V | Ce typ. 1,3 pF 

—> Feedback capacitance at f = 1 MHz 

Ic =0;VcE=8V Cre typ. 0,5 pF 
Maximum unilateral power gain (sre assumed to be zero) 

Gum = 10 log Stel 

[1—Isje|*] [1—|soeI?] 

Ic = 15 mA; VcE =8 V; f = 2 GHZ; Tamb = 25 OC GuM typ. 8,0 dB 
Noise figure at f = 2 GHz; Rs = 60 Q; Tamb = 25 OC | 

lc= 5mA;VceE=8V F typ. 2,5 dB 

lc =15 mA; VcE=8V F typ. 3,0 dB 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 2 GHz wideband transistor 


Sie 


0,93/ —9,5° 
0,90/ —22,8° 
0,84/ —42,1° 
0,61/ —90,7° 
0,55/—118,0° 
0,54/—135,5° 
0,47/ 177,39 


0,84/ —14,9° 
0,78/ —36,1° 
0,68/ —63,3° 
0,45/—119,8° 
0,42/—143,5° 
0,43/—155,49 
0,35/ 169,29 
0,74/ —22,8° 
0,65/ —51,2° 
0,53/ —85,2° 
0,38/—144,49 
0,36/—161,99 
0,38/ 169,9° 
0,30/ 160,0° 


0,67/ —28,3° 
0,57/ —62,8° 
0,46/ —99,5° 
0,36/—154,8° 
0,34/ 169,3° 
0,36/ 176,89 
0,29/ 155,79 


0,63/ —32,5° 
0,52/ —70,8° 
0,42/—108,8° 
0,35/—162,0° 
0,33/—175,19 
0,36/—178,7° 
0,28/—153,59 


Sfe 


7,07/174,6° 
6,96/163,5° 
6,35/150,4° 
4,40/117,2° 
3,24/102,6° 
2,74, 93,5° 
1,57/ 64,59 


15,47/170,5° 
14,35/154,8° 
11,97/137,7° 
6,74/106,1° 
4,55/ 94,79 
3,80/ 87,4° 
2,04/ 63,5° 


25,66/165,6° 
22,19/145,5°9 
16,35/126,4° 
8,01/ 99,5° 
5,29/ 90,0° 
4,27/ 84,0° 
2,29/ 62,89 


32,67/162,1° 
26,66/139,69 
18,35/120,6° 
8,49/ 96,89 
5,55/ 88,49 
4,47/ 82,5° 
2,37/ 62,3° 


37 ,50/159 ,4° 
29,23/135,5° 
19,22/117,49 
8,69/ 95,0° 
5,62/ 86,99 
4,57/ 81,7° 
2,40/ 62,0° 


s-parameters (common emitter) at Vcf = 8 V; typical values. 


Sre 


0,01/83,2° 
0,03/76,3° 
0,06/66,4° 
0,10/45,79 
0,12/42,29 
0,12/41,2° 
0,15/60,0° 


0,01/80,7° 
0,03/71,1° 
0,05/60,6° 
0,08/49,7° 
0,09/53,8° 
0,10/56,1° 
0,18/69,4° 


0,01/77,5° 
0,03/66,8° 
0,04/58,1° 
0,06/58,0° 
0,09/64,0° 
0,10/66,0° 
0,20/72,6° 


0,01/75,8° 
0,02/64,6° 
0,04/58,7° 
0,06/62,9° 
0,09/68,4° 
0,10/69,7° 
0,21/73,4° 


0,01/74,2° 
0,02/63,4° 
0,03/59,7° 
0,06/64,9° 
0,09/70,7° 
0,10/71,6° 
0,21/73,89 


Soe 


1,00/ —4,5° 
0,97/—10,4° 
0,91/—17,99 
0,67/—32,6° 
0,60/—38,2° 
0,55/—43,6° 
0,47/—65,39 


0,99/ —7,9° 
0,92/—18,0° 
0,79/—29,0° 
0,47/—40,19 
0,41/—41,5° 
0,37/—46,79 
0,34/—63,3° 


0,96/—12,19° 
0,84/—26,3° 
0,64/—38,4° 
0,33/—42,8° 
0,30/—41,2° 
0,27/—47,0° 
0,27/—61,2° 


0,94/—14,9° 
0,78/—31,49 
0,56/—42,8° 
0,27/—42,8° 
0,26/—39,7° 
0,23/—46,3° 
0,25/—59,8° 


0,93/—17,2° 
0,73/—34,7° 
0,50/—45,0° 
0,23/—41,6° 
0,24/—38,19 
0,21/—45,0° 
0,24/—58,99 


BFQ67 


46,7 
36,4 


17,5 
13,7 
11,9 

6,1 


44,5 
35,4 
28,5 
18,6 
14,8 
13,1 

7,3 


43,0 
34,6 
28,0 
19,2 
15,5 
13,6 

7,9 


42,5 
34,2 
27,9 
19,5 
15,7 
13,9 

8,2 


42,0 
34,0 
27,8 
19,6 
15,7 
14,0 

8,2 
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aera Fig. 2 Veg = 8 V; f = 500 MHz; typical values. Fig.3 Vop=8 Vi l= 15 mA; 
Tamb = 25 °C; typical values. 
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BFQ68 


N-P-N 1 GHz WIDEBAND TRANSISTOR Sa 


N-P-N transistor primarily intended for final stages in MATV system amplifiers. This device is also 

suitable for use in low power band IV and V equipment. Diffused emitter ballasting resistors and the 
application of gold sandwich metallization ensure an optimum temperature profile and excellent 

reliability properties. The device features very high output voltage capabilities. <= 


The transistor has a %’’ capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 25 V 
Collector-emitter voltage (open base) VCEQO max. 18V 
Collector current (d.c.) Ic max. 300 mA 
Total power dissipation up to Tmb = 110 °C Ptot max. 4,5 W 
Operating junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 240 mA; VcE = 15 V fT typ. 4,0 GHz 
Output voltage at djm, = —60 dB 

Ic = 240 mA; VceE = 15 V; RE = 752 + 

fip +q—r) = 793,25 MHz Vo typ. 1,6V 
Output power at 1 dB gain compression Pi typ. +28 dBm 
Third order intercept point ITO typ. +47 dBm 


MECHANICAL DATA 
SOT-122 (see Fig. 1). 


PRODUCT SAFETY 


This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely safe 
provided that the BeO disc is not damaged. 
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MECHANICAL DATA 
Fig. 1 SOT-122. 


5,9 
* 5,5 in 


—>! 7,6max l<— 


27,6 
24,9 


a I l= 


Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 
(8,5 kg cm) 


Dimensions in mm 


Y 1,52 


“a 
: PSE sean 


8-32UNC Veo 
n A 4 ceramic 
6,35 q 
—~|33 I~ 
3,25 | 
2,80 ay 
12,0 56 | 
11,0 max 
72Z76390.4 


Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


VCBO max. 25 V 
VCEO max. 18 V 
VEBO max. 2V 


Collector current (d.c.) Ic max. 300 mA 
Total power dissipation up to Tmbh = 110 OC (see Fig. 7) Ptot max. 4,5 W 
Storage temperature | T stg —65 to +150 °C 
Operating junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 

From junction to mounting base Rthj-mb = 20,0 K/W 
From mounting base to heatsink Rth mb-h = 0,6 K/W 


May 1985 


N-P-N 1 GHz wideband transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
lp =0; Vcop=15V 
D.C. current gain 
Ic = 240 mA; Veg = 15 V 


Transition frequency at f = 500 MHz 
Ic = 240 mA; Vcfe = 15 V 
Collector capacitance at f = 1 MHz 
le =le=0;Vep=15V 
Emitter capacitance at f = 1 MHz 
Ic =1,=0; Veg =0,5 V 
Feedback capacitance at f = 1 MHz 
lc =0;Vcrp=15V 
Collector-stud capacitance” 
Maximum unilateral power gain (s-¢ assumed to be zero) 
Isfel? 
(1 — ISiel?) (1— ISoel*) 
'c = 240 mA; VceE = 15 V; f = 800 MHZ; Tamp = 25 OC 


Output voltage at dj,, = —60 dB (see Figs 2 and 12) 
(DIN 450048, par. 6.3: 3-tone) 
Ic = 240 mA; Veg = 19 V7 RE = 75 Q; Tamb = 25 OC 
Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Gum = 10 log 


Vq = Vo —6 GB ; fq = 803,25 MHz 
measured at f(p + q — r) = 793,25 MHz 


* Measured with emitter and base grounded. 


ICBO 


GUM 


- BFQ68 


max. 50 wA 

min. 25 

typ. 4 GHz 
typ. 3,8 pF 

typ. 20 pF 

typ. 2,3 pF 

typ. 0,8 pF 

typ. 13 dB 

typ. 1,6 V 
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Output power at 1 dB gain compression (see Fig. 2) 
Ic = 240 mA; VcE = 15 V 
measured at f=800 MHz 


Third order intercept point (see Fig. 2) 
Ic = 240 mA; VceE=15 V 
Ru = 75 2; Tamb = 25 OC 
Py = ITO — 6 dB; fp = 800 MHz 
Pq = ITO — 6 dB; fg = 801 MHz 
measured at f(2q—p) = 802 MHz and 
at f(2p—q) = 799 MHz 


76 QQ 


0,68 pF 
1] 


7282760 
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Pi typ. +28 dBm 


ITO typ. +47 dBm 


Fig. 2 Intermodulation distortion 
MATV test circuit. Power gain at 

f = 40 MHz to 860 MHz is typical 
7 GB. 


L1=L2=5 yH micro choke. 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Vcg¢ = 7,5 V; Tamb = 25 OC; typical values. 


Ic 
mA 


50 


100 


150 


200 


250 


300 


f 
MHz 


40 
100 
200 
500 
800 

1000 


Sie 


0,66/—135,79 
0,77/—164,0° 
0,80/—176,3° 
0,80/+ 170,29 
0,78/+ 157,09 
0,78/+ 152,49 
0,75/+ 142,79 


0,67/—146,19 
0,78/—167,5° 
0,80/—178,39 
0,79/+ 168,99 
0,77/+ 156,19 
0,77/+ 151,59 
0,74/+ 141,89 


-0,68/—149,09 


0,78/—168,8° 
0,80/—179,0° 
0,79/+ 168,5° 
0,77/+ 155,89 
0,76/+ 151,20 
0,73/+ 141,6° 


0,68/—150,7° 
0,78/—169,79 
0,80/—179,8° 
0,79/+ 168,2° 
0,77/+ 155,69 
0,76/+ 150,9° 
0,73/+ 141,49 


0,69/—151,9° 
0,79/—170,39 
0,80/+ 180,09 
0,80/+ 168,09 
0,78/+ 155,49 
0,77/+ 150,89 
0,73/+ 141,39 


0,69/—152,99 
0,79/—170,8° 
0,80/+ 179,69 
0,80/+ 167,99 
0,78/+ 155,39 
0,77/+ 150,62 
0,74/+ 141,19 


Sre 


0,02/41,1° 
0,03/33,6° 
0,03/44,1° 
0,06/55,3° 
0,09/60,5° 
0,11/61,89 
0,13/59,99 


0,02/40,9° 
0,02/37,2° 
0,03/47,0° 
0,06/60,4° 
0,09/62,0° 
0,11/61,99 
0,14/59,49 


0,02/40,8° 
0,02/38,8° 
0,03/49,0° 
0,06/61,6° 
0,09/62,5° 
0,12/62,19 
0,14/59,19 


0,02/40,5° 
0,02/39,6° 
0,03/50,1° 
0,06/62,1° 
0,09/62,69 
0,12/62,19° 
0,14/59,0° 


0,02/40, 1° 
0,02/39,9° 
0,03/51,0° 
0,06/62,5° 
0,09/62,8° 
0,12/62,19 
0,14/58,99 


0,02/39,7° 
0,02/40,1° 
0,03/51 ,5° 
0,06/62,8° 
0,09/62,9° 
0,12/62,1° 
0,14/59,19 


Sfe 


30,4/124,0° 
14,8/101,2° 
7,7/ 89,19 
3,1/ 70,3° 
2,0/ 57,29 
1,6/ 48,19 
1,4/ 41,19 


33,5/121,5° 
15,6/100,49 
8,1/ 89,29 
3,4/ 72,0° 
2,2/ 59,5° 
1,8/ 51,59 
1,5/ 44,0° 


34,3/120,6° 
15,9/100,0° 
8,2/ 89,2° 
3,4/ 72,5° 
2,2/ 60,3° 
1,8/ 52,59 
1,5/ 45,19 


34,7/120,0° 
15,9/ 99,79 
8,2/ 89,0° 
3,4/ 72,6° 
2,2/ 60,59 
1,8/ 52,9° 
1,5/ 45,3° 


34,6/119,4° 


15,8/ 99,5° 


8,1/ 88,9° 
3,4/ 72,6° 
2,2/ 60,6° 
1,8/ 53,0° 
1,5/ 45,69 


34,4/118,9° 
15,5/ 99,20 
8,0/ 88,89 
3,4/ 72,5° 
2,2/ 60,5° 
1,8/ 53,0° 
1,5/ 45,5° 


Soe 


0,64/ —79,0° 
0,45/—125,39 
0,39/—147,99 
0,38/—159,5° 
0,42/—165,6° 
0,43/—167,6° 
0,46/—171,2° 


0,64/ —90,4° 
0,49/—134,49 
0,45/—155,5° 
0,43/—170,5° 
0,44/—174,5° 
0,44/—178,5° 
0,46/—178,59 


0,64/ —94,6° 
0,50/—138,0° 
0,47/—158,2° 
0,45/—173,2° 
0,46/—177,19 
0,46/+ 177,19 
0,47/+ 177,19 


0,64/ —97,3° 
0,51/—140,4° 
0,49/—159,8° 
0,47/—174,8° 
0,47/—178,6° 
0,46/+ 175,5° 
0,47/+ 174,6° 


0,63/ —99,4° 
0,52/—141,89 
0,49/—160,9°9 
0,47/—175,6° 
0,48/—179,5° 
0,47/+ 174,59 
0,47/+ 173,99 


0,62/—101,29 
0,52/—143,2° 
0,50/—161,7° 
0,48/—176,2° 
0,48/+ 179,89 
0,47/+ 173,99 
0,48/+ 173,49 
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300 


50 


100 


150 


200 


250 


300 
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Sie 


0,63/—132,3° 
0,75/—161,1° 
0,78/—174,8° 
0,78/+ 169,99 
0,77/+ 157,59 
0,74/+ 150,39 
0,73/+ 143,29 


0,63/—140,59 
0,76/—164,8° 
0,78/—176,8° 
0,77/+ 168,8° 
0,76/+ 156,79 
0,73/+ 149,6° 
0,72/+ 142,69 


0,64/—143,29 
0,76/—166,0° 
0,78/—177,5° 
0,77/+ 168,29 
0,76/+ 156,39 
0,72/+ 149,29 
0,72/+ 142,20 


0,65/—144,09 
0,76/—166,79 
0,78/—177,99 
0,77/+ 168,09 
0,76/+ 156,1° 
0,72/+ 149,19 
0,71/+ 142,19 


0,66/—144,9° 
0,76/—167,0° 
0,78/—178,19 
0,77/+ 167,89 
0,76/+ 156,19 
0,72/+ 148,99 
0,72/+ 141,89 


0,67/—145,2° 
0,77/—167,39 
0,79/—178,2° 
0,78/+ 167,79 
0,76/+ 156,19 
0,73/+ 148,89 
0,72/+ 142,09 


. Sre 


0,02/41,8° 
0,02/34,0° 
0,03/40,79 
0,06/56,89 
0,08/60,9° 
0,10/61,8° 
0,12/61,0° 


0,02/41,6° 
0,02/37,3° 
0,03/46,7° 
0,06/60,3° 
0,09/62,1° 
0,11/61,7° 
0,13/60,2° 


0,02/41,1° 
0,02/38,3° 
0,03/48,1° 
0,06/61,2° 
0,09/62,2° 
0,11/61,5° 
0,13/59,5° 


0,02/40,6° 
0,02/39,0° 
0,03/49,1° 
0,06/61,6° 
0,09/62,3° 
0,11/61,5° 
0,13/59,2° 


0,02/40,79 
0,02/39,2° 
0,03/49,5° 
0,06/62,0° 
0,09/62,4° 
0,11/61,5° 
0,14/58,8° 


0,02/40,1° 
0,02/39,0° 
0,03/49,6° 
0,06/62,0° 
0,09/62,4° 
0,11/61,4° 
0,14/59,2° 


Sfe 


33,5/126,6° 
16,4/103,0° 
8,6/ 90,19 
3,6/ 71,49 
2,3/ 57,69 
1,9/ 48,8° 
1,5/ 41,2° 


36,4/125,09 
17,5/102,3° 
9,1/ 90,3° 
3,6/ 72,6° 
2,4/ 60,09 
2,0/ 51,29 
1,7/ 44,69 


37 ,6/123,9° 
17,9/101,8° 
9,3/ 90,2° 
3,9/ 73,19 
2,5/ 60,6° 
2,0/ 52,2° 
1,7/ 45,39 


38,5/122,8° 
18,0/101,2° 
9,3/ 89,9° 
3,9/ 73,39 
2,5/ 60,9° 
2,1/ 52,8° 
1,7/ 45,8° 


38,6/122,19 
18,0/100,8° 
9,3/ 89,79 
3,9/ 73,2° 
2,5/ 61,09 
2,0/ 52,69 
1,7/ 45,79 


38,7/121,3° 
17,9/100,3° 
9,2/ 89,4° 
3,9/ 72,99 
2,5/ 60,89 
2,0/ 52,59 
1,7/ 45,7° 


Soe 


0,62/ —72,9° 


0,41/—115,29 
0,34/—139,4° 
0,34/—153,8° 
0,37/—157,49 
0,40/—160,3° 
0,42/—162,9° 


0,61/ —82,0° 
0,44/—126,8° 
0,39/—149,8° 
0,38/—164,2° 
0,39/—168,6° 
0,40/—170,8° 
0,42/—172,6° 


0,60/ —86,5° 
0,45/—131,0° 
0,41/—153,19 
0,40/—167,7° 
0,40/—172,0° 
0,41/—174,6° 
0,42/—176,1° 


0,60/ —90,2° 
0,46/—133,7° 
0,42/—155,2° 
0,41/—169,79 
0,41/—174,0° 
0,42/—175,7° 
0,42/—177,3° 


0,60/ —91,6° 
0,46/—135,4° 
0,43/—156,2° 
0,42/—170,3° 
0,41/—174,89 
0,41/—177,29 
0,41/—178,3° 


0,59/ —93,3° 
0,46/—136,5° 
0,43/—156,8° 
0,42/—170,6° 
0,41/—174,79 
0,41/—177,4° 
0,42/+ 177,49 


8,6 


N-P-N 1 GHz wideband transistor BFQ68 


Conditions for Figs 3 and 4: 
Vce = 15 V; Ice = 240 mA; << 


Tamb = 25 °C; typical values. 
an 
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Fig. 3 Input impedance derived 
from input reflection coefficient 
Sje 20-ordinates in ohm x 50. 
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Fig. 4 Reverse transmission 
e 
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BFQ68 ae 
Conditions for Figs 5 and 6: | 
Vce = 15 V; Ice = 240 mA; 


Tamb = 25 °C; typical values. 
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Fig. 5 output impedance derived 0,5 
from ou tput reflection coefficient = 
Soe CO-ordinates in ohm x 50. 
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25 °C; typical values. 


Fig. 8 7; 


Fig. 7 D.C. SOAR. 
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500 MHz; Tj = 25 °C; typical values. 


Fig.9 Veg = 15V;f 
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Conditions for Figs 10, 11 and 12: 

Fig. 10 Ie = lg = 0; Tamb = 25 OC; typ. values. 
Fig. 11 Veg = 15 V; Ic = 240 mA; 

Tamb = 25 °C; typical values. 

Fig. 12 Vog = 15 Vi Vo = 1,6 V; 

(p + q — 1) = 793,25 MHZ; Tamb = 25 °C; 


measured in MATV test circuit (see Fig. 2); 
typical values. 


BFQ136 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor primarily intended for final stages in u.h.f. amplifiers. The integrated diffused emitter 
ballasting resistors and application of gold sandwich metallization ensure an optimum temperature 

profile and excellent reliability properties. This device features extremely high output voltage capabilities. 
The transistor has a %4’’ capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


Collector-base voltage, open emitter VcBo max. 25 V 
Collector-emitter voltage, open base VCEO max. 18 V 
Collector current (d.c.) Ic max. 600 mA 
Total power dissipation up to Tray = 75°C Prot max. 9 W <= 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 500 mA; Vcg = 15 V fr typ. 4,0 GHz 
Maximum unilateral power gain at f = 800 MHz 

lc = 500 mA; Vcge = 15 V GuM typ. 12,5 dB 


Output voltage at dj,, = —60 dB 
I¢ = 500 MA; Voce = 15 V; Ry = 7522; 


MECHANICAL DATA 
SOT-122 (see Fig. 1). 


PRODUCT SAFETY. This device incorporates beryllium oxide, the dust of which is toxic. The device 
is entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-122., | 


72Z76390.4 


Torque on nut: min. 0,75 Nm Diameter of clearance hole: max. 4,2 mm. 
: (7,5 kg.cm) Mounting hole to have no burrs at either end. 
max.0,85 Nm De-burring must leave surface flat; do not chamfer 
(8,5 kg.cm) or countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage, open emitter VCBO max. 25 V 
Collector-emitter voltage, open base VCEO max. 18 V 
Emitter-base voltage, open collector : VEBO max. 2V 
Collector current (d.c.) Ic max. 600 mA 
—* Total power dissipation up to Tmp = 75°C | Prot max. 9 W 
Storage temperature T stg —65 to + 150 °C 
Junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 


—e From junction to mounting base Rth j-mb 


14 K/W 
0,6 K/W 


iW 


From mounting base to heatsink Rth mb-h 
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N-P-N 1 GHz wideband transistor BFQ136 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0; Veg =15V ICBO max. 75 yA 
D.C. current gain 

Ic = 500 mA; VcgE = 15 V hee min. 25 
Transition frequency at f = 500 MHz 

Ic = 500 mA; VceE = 15 V fy typ. 4,0 GHz 
Collector capacitance at f = 1 MHz 

l—E=ig=0;Vcp=15V Co typ. 7,0 pF 
Emitter capacitance at f = 1 MHz 

Ic =ig=0; Veg =0,5V Ce typ. 40 pF ~_— 
Feedback capacitance 

Ic =0;VcpE=15V Cre typ. 4,0 pF 
Collector-stud capacitance * Cos typ. 0,8 pF 


Maximum unilateral power gain (s-@ assumed to be zero) 
ISfal? 
[1-|siel? ] [1 - Isggl? J 
Ic = 500 mA; Vcg = 15 V; f = 800 MHz; 
Tamb = 25 °C Gum typ. 12,5 dB 


Output voltage at djp, = —G6O dB (see Fig. 2) 
I¢ = 500 mA; Vcg = 15 V; 
RL = 75 2; Tamb = 25 CC 
Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Gym = 10 log 


Vr = Vo —6 dB ;f- = 805,25 MHz 
measured at F(p+q—r) = 793,25 MHz Vo typ. 25 V 
+Vpp O O +Vcc 
+ 
HF choke | 4,7 nH = 1,5 uF 
1nF il 
YH 
; 4,7 wH 
l 1kQ 14nH 1,8 pF 7,5nH 20pF 
9 pF 
14nH 9pF 6nH 
TH2(O (~~ 3,3 pF 
Ge) 
9 pF 3 pF 9 pF 7 7 7 
: : : 7Z96434 


Fig. 2 High gain test circuit. 


* Measured with emitter and base grounded. 
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BFQ136 


——*» S-parameters (common emitter) at Vcg = 15 V; Tamb = 25 OC; typical values 


| f G 
a MHz Sie Sfe Sre Soe iy He 


40 0,87/—161,99 27 ,9/104,8° 0,017/24,5° | 0,60/—140,2° 37,0 
_ 100 0,89/—174,2° 11,7/ 92,69 0,019/29,3° | 0,58/—163,7° 30,0 


200 0,90/+ 180,0° 5,8/ 85,89 0,024/43,0° | 0,58/—172,5° 24,3 

100 500 0,89/+ 171,69 2,4/ 70,39 0,044/59,99 | 0,59/—178,39 | 16,3 
800 0,82/+ 164,39 1,6/ 58,19 0,068/64,29° | 0,60/+ 179,0° 12,3 

1000 0,86/+ 159,99 1,2/ 51,79 0,086/66,1° | 0,60/+ 176,4° 9,4 

1200 0,86/+ 155,69 1,1/ 42,49 0,105/63,79 | 0,60/+ 173,89 8,6 


40 0,87/—165,29 29,3/103,8° 0,014/26,2° | 0,65/—146,8° 37,9 
100 0,90/—175,8° 12,1/ 92,79 0,017/34,9° | 0,65/—167,3° 31,3 


200 0,90/+ 179,19 6,1/ 86,99 0,023/49,79 | 0,65/—175,5° 25,3 

200 500 0,89/+ 170,79 2,5/ 72,7° 0,046/63,5° | 0,65/+ 177,79 17,2 
800 0,88/+ 163,59 1,6/ 61,49 0,072/65,8° | 0,64/+ 173,69 12,6 

1000 0,86/+ 159,29 1,3/ 55,39 0,090/66,5° | 0,63/+ 170,69 10,5 

1200 0,84/+ 155,19 1,2/ 48,99 0,109/63,39 | 0,62/+ 167,89 9,0 


40 0,88/—166,4° 29,6/103,2° 0,013/26,89 | 0,67/—149,3° 38,5 
100 0,90/—176,19 12,3/ 92,7° 0,016/36,29 | 0,67/—168,5° 31,6 


200 0,90/+ 178,6° 6,2/ 86,99 0,023/51,89 | 0,67/—176,2° 25,6 

300 500 0,89/+ 171,0° 2,5/ 73,59 0,046/69,69 | 0,67/+ 176,69 17,4 
800 0,88/+ 163,8° 1,6/ 63,29 0,072/66,2° | 0,66/+ 172,0° 12,6 

1000 0,86/+ 159,5° 1,4/ 56,99 0,091/66,79 | 0,64/+ 168,79 11,1 

1200 0,85/+ 154,5° 1,2/ 49,59 0,110/63,3° | 0,63/+ 165,8° 9,3 


40 0,88/—166,8° 29,6/102,7° 0,013/26,8° | 0,69/—150,8° 38,7 
100 0,90/—176,4° 12,1/ 92,4° 0,016/36,99 | 0,68/+ 169,2° 31,6 


200 0,90/+ 178,59 6,1/ 87,19 0,023/52,49 | 0,68/—176,79 25,6 

400 500 0,89/+ 170,79 2,5/ 74,19 0,047/65,29 | 0,68/+ 176,0° 17,5 
800 0,88/+ 163,49 1,6/ 64,19 0,073/66,3° | 0,66/+ 171,49 12,5 

1000 0,86/+ 159,0° 1,3/ 56,49 0,092/66,79 | 0,65/+ 168,09 10,5 

1200 0,85/+ 154,69 1,2/ 50,79 0,111/63,19 | 0,64/+ 164,99 9,4 


40 0,88/—167,0° 29,3/102,29 0,013/27,0° | 0,69/—151,8° 38,6 
100 0,90/—176,6° 12,1/ 92,2° 0,016/37,0° | 0,69/—169,5° 31,7 


200 0,90/+ 178,69 6,1/ 86,89 0,023/52,89 | 0,68/—176,89 25,6 
500 500 0,89/+ 170,59 2,5/ 73,59 0,047/65,29 | 0,68/+ 175,89 17,5 
800 0,88/+ 164,09 | 1,6/ 62,59 0,073/66,5° | 0,67/+ 171,0° 12,5 

1000 0,86/+ 159,29 1,3/ 56,69 0,092/66,7° | 0,65/+ 167,79 10,5 

1200 0,84/+ 154,89 1,2/ 50,69 0,112/63,19 | 0,64/+ 164,79 9,2 
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N-P-N 1 GHz wideband transistor BF Q136 


7294022.1 3794023 


5 6 7 8 9 10 


Vee (V) 20 400 800 1 (ma) 


Fig. 3 D.C. SOAR. 


5 7294024 


TO oo 

ona CETTE 

EH 

et) a 
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—s 


ee 
10 100 Ic¢(may 1000 0 10 Vee (V) 20 
Fig. 5 Veg = 15 V; f = 500 MHz; Fig.6 Ip =ig=0;f= 1 MHz; 
Tj = 25 °C; typical values. i> 25 °C; typical values. 


7Z94026A 


N 
HHH 


f (GHz) 10 
Fig 7 Vcg = 15 V; Ic = 500 mA; 
Tamb = 25 °C; typical values. 
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BFQ136 


for Figs 8 and 9: 


Conditions 


Vcg = 15 V; Ic = 500 mA; 


Tamb = 29 °C; typical values. 
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BFQ136 


des 
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Fig. 10. 


for Figs 9 and 10: 


Conditions 


Vce = 15 V; Ie = 500 mA; 


Tamb = 25 °C; typical values. 


Fig. 11. 
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BFP9O0A is recommended for new design 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a miniature hermetically sealed micro stripline encapsulation featuring a high 
transition frequency and low noise. It is suitable for amplifiers up to S-band frequencies in 


instrumentation and microwave systems. 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamp = 110 °C 


Transition frequency 
Ic = 14 mA; Veg = 10 V 


Noise figure at optimum source impedance 
Ic =2 mA; Vcg = 10 V; f = 1 GHz 
Transducer power gain 
Ic = 14 mA; Vcg = 10 V; f = 1 GHz 


MECHANICAL DATA 
Fig. 1 SOT-100. 
Metallized lid connected to emitter 


VcBo max 20 V 
VCEO max 15 V 
Ic max 25 mA 
Prot max 180 mW 
ft typ 5,0 GHz 
F typ 2,5 dB 
ISte |? typ 15,5 dB 


Dimensions in mm 


—> 02,65 max + 


> 2,6 max '<— 7269882 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; Ic = 10 uA) 
Collector-emitter voltage (open base; Ic = 10 mA) 
Emitter-base voltage (open collector; I- = 10 uA) 
Collector current (d.c.) 

Total power dissipation up to Tamp = 110 °C 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; Vcp=10V 
—e D.C. current gain 
Ic = 14 mA; Vcg = 10 V 


—x Transition frequency 
Ic = 14 mA; Vcr = 10 V; f = 500 MHz 
Collector capacitance at f = 1 MHz 
le =le=0; Vcp=10V 
Emitter capacitance at f = 1 MHz 
Ic =le=0; Veg =0,5 V 
Feedback capacitance at f = 1 MHz 
lc =2 mA; Vcge = 10 V 


Noise figure at optimum source impedance 
Ic = 2 mA; VcgE = 10 V; f = 1 GHz 


Ic =2 mA; Vcg = 10 V; f = 4 GHz 
Maximum unilateral power gain (s-— assumed to be zero) 
Iste|? 
[1—|sjgl? ] [1—Ispe17] 
Ic = 14 mA; Vc_e = 10 V; f = 1 GHz 
Ic = 14 mA; Vcg = 10 V; f = 4 GHz 


Transducer power gain 
lc = 14mA; Vee = 10 V; f = 1 GHz 


Ic = 14 mA; Vcr = 10 V; f = 4 GHz 


GuM = 10 log 
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VCBO 
VCEO 
VEBO 
Ic 
Prot 
Tstg 
Vj 


Rth j-a 


ICBO 


|Sfe i 
Iste |’ 


max 20 
max 15 
max 2 
max 25 
max 180 
—65 to + 200 
max 200 

500 
max. 50 
min. 25 
typ 5,0 
typ 0,35 
typ 1,1 
typ 0,3 
typ 2,5 
typ 6,5 
typ 17,0 
typ 6,5 
typ 15,5 
typ 3,5 


K/W 


nA 


GHz 


pF 


pF 


pF 


dB 
dB 


dB 
dB 


dB 


dB 


N-P-N 2 GHz wideband transistor BFR49 


7272681.1 


20 1. (ma) 30 10, a (ma) 10° 


Fig. 2 Vcg = 10 V; Tj = 25 OC; typical values. Fig. 3 Voge = 10 V; f = 500 MHz; Tj = 25 OC; 
ical values. 
06 An Saee 7272680 is ai 7272665 
mie zeae I;.=2mA 
POG Geeae Vee = 10V 
eA EEEEEEEEEE -H] apy] 285 Btu 
ae ele Se im ns eee 
mil ZzRz ae ge 
EERE EEEEEEEEEEE EEE 
“EEEPSRECHEEEEE “TTT TTT 
ECHR PT wef COUT 
| | 
(epee eee an Sal RRR ma ee 
eee ret PE ZL 
REECE EEE 
eererer accra 6% THY, ET 
ada iesl dete lz as Ee 
aaa eee aa 
Za eee ze 
Sears aie! 
Pac eae aa 
Zee Rees ze 
LER vVes ze 
PEEEEEEEEE EEE 
0} it zs ae oO LITT i 
Veg (V) f (GHz) 
Fig. 4 lp =ig =0; f = 1 MHz; fia 25 OC; Fig.5 Veg = 10 V; Ic =2 mA; Zs = opt.; 
typical values. Tamb = 25 OC; typical values. 
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Fig.6 Voge = 10 V; Ic = 14 mA; 
Tamb = 25 ©C; typical values. 


| 

ee Ss = 
Gi 

Lp 


Fig. 7 Vce=10V;Ic¢ = 14 mA; 
Tamb = 25 °C; typical values. 


e transmission coefficient Sra. 


120 60° 
evers re : = 
316 September 1986 ee 


Fig. 8 VcE = 10 V; Ic = 14 mA; 
Tamb = 25 ©C; typical values. 


15 
Fig. 9 VcE = 10 V; Ic = 14 mA; 
Tamb = 25 °C; typical values. 


O cient Sfe. 120° a 60° 
90° 
eG | September 1986 317 


BFR49 


f (GHz) 10 


Fig. 10 Voce =10V; Ic = 14mA; 
Tamb = 25 °C; typical values. 
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‘BFRS3 


N-P-N H.F. WIDEBAND TRANSISTOR <— 


N-P-N multi-emitter transistor in a plastic SOT-23 envelope intended for application in thick and 
thin-film circuits. The transistor has very low intermodulation distortion and very high power gain. 
It is primarily intended for: 

— Wideband vertical amplifiers in high speed oscilloscopes. 

— Television distribution amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO-_—- max. 18 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Collector current (peak value; f > 1 MHz) ICM max. 100 mA 
Total power dissipation up to Tamp = 65 OC Ptot max. 250 mW 
Junction temperature Tj max. 175 9C 
Feedback capacitance at f = 1 MHz 

Ic=2mA;VcE=5V Cre typ. 0,9 pF 
Transition frequency at f = 500 MHz 

Ic =25mA;VceE=5V fT typ. 2,0 GHz 
Max. unilateral power gain 

Ic = 30 mA; VceE = 5 V; f = 200 MHz GUM typ. 22 dB 

lc = 30 mA; VceE = 5 V; f = 800 MHz GUM typ. 10,5 dB 


Intermodulation distortion at Tamp = 25 OC 
Ic = 30 mA; VceE =5 V; RL = 37,52 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2q—p) = 217 MHz dim typ. —60 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 
Marking code 
0,090 : 
//* 
L ; 
0,1 
10° —p| |< ’ 
max max 1 
a \ 10° 
‘ \ pee 
_ 1) av 0 a | 
max 30° O48 _o.4 10.10) 4/8 7Z66908.10 
max TOP VIEW 
If required, the R-version (reverse pinning) is available on request. —— 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 3 
Collector-emitter voltage (open base) see Fig. 3 
Emitter-base voltage (open collector) see Fig. 3 


Collector current (d.c.) 
Collector current (peak value: f > 1 MHz) 


Total power dissipation up to Tamp = 65 °C** 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE * 
From junction to ambient* * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le = 0; Vcp =10V 
D.C. current gain 
lc =25 mA; VcE=5 V 
Ic = 50 mA; VcE =5 V 
Transition frequency at f = 500 MHz 
Ic =25 mA; VceE =5V 
Collector capacitance at f = 1 MHz 
le =le=0;VcRp=5V 
Emitter capacitance at f = 1 MHz 
Ic =le=0; VERB =05V 
Feedback capacitance at f= 1 MHz 
Ic =2 mA; VcE =5 V; Tamb = 25 OC 


* 


See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VcBOo 
VCEO 
VEBO 


le 


Icom 
Prot 
T stg 


max. 18 
max. 10 
max. 2,5 
max. 50 
max. 100 
max. 250 
—65to +175 
max. 175 
= 430 
max. 50 
min. 25 
min. 25 
typ. 2,0 
typ. 0,9 
typ. 1,5 
typ. 0,9 


< 


V 


K/W 


nA 


GHz 
pF 
pF 


pF 


N-P-N H.F. wideband transistor 


Noise figure at f = 500 MHz 4 


lc =2 mA; VCE =5 V; Tamb = 25 PC 


Gs = 20 mS; Bs is tuned F max. 5,0 dB 


Max. unilateral power gain (s;g assumed to be zero) 
ISfel? 
[1—Isje|?] [1—Isoe!? ] 


Ic = 30 mA; VceE = 5 V; f = 200 MHz; Tamb = 25 OC GuM typ. 22 dB 
Ic = 30 mA; VcE = 5 V; f = 800 MHZ; Tamb = 25 OC GuM typ. 10,5 dB 


Gum = 10 log 


Intermodulation distortion 4 
Ic = 30 mA; Vcge = 5 V; RL = 37,52 


Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2g_p) = 217 MHz dim typ. —60 dB 


680pF 

O 
Ro= 
500 : =e 

® 

10nF 
10nF 
O +18V 
| Z| O +5V 
20k 7262500 


Fig. 2 Test circuit. 


4 Crystal mounted in a BFW30 envelope. 
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N-P-N H.F. wideband transistor 


7262379 7 
60 262375 


typical values 
Ty=25 °C 
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Fig. 5 Tj = 25 OC; typical values. Fig.6 Voce =5 V; Tj =25 OC; typical values. 
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Fig. 7 Vege = 5 V; Tj = 25 9C. 
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60 7762380 
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Fig. 8 VcE =5 V; Tj = 25 °C; typical values. 
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Fig.9 Voce =5 V; f = 500 MHz; Fig. 10 Ip = ie =0; f= 1 MHz; 


Tj = 25 °C; typical values. Tj = 25 OC; typical values. 
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N-P-N H.F. wideband transistor 


| | 7262501 30 1262377 
crystal zeal in BFW 30 envelope 
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Fig. 11 Circles of constant noise figure; VcgE =5 V; Fig. 12 Voce =5 V; Ic = 30 mA; 
Ic = 2 mA; f = 500 MHz; Tamb = 25 OC; typ. values. Tamb = 25 °C; typical values. 
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Fig. 13 Veg =5 V; f = 500 MHz; Gs = 20 mS; Bs = tuned; Tamb = 25 °C; typical values. 
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Tamb = 25 °C; typical values. 


2 ° 
everse transmission coefficient sre. 120 SS 
° 
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Tamb = 25 °C; typical values. 


Fig. 17 Voce =5V; Ic = 30 mA; 
Tamb = 25 °C; typical values. 
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BFQ34 is recommended for new design BFR64 


N-P-N H.F. WIDEBAND TRANSISTOR “2 


N-P-N multi-emitter transistor in a capstan envelope. The transistor has extremely good intermodulation 
properties and high power gain. 


The device is primarily intended for: 

@ Final and driver stages of channel and band aerial amplifiers with high Sura power for band ], II, III 
and IV/V (40-860 MHz). 

@ Final and driver stages of wideband amplifiers (40-230 MHz). 

@ Final stages of the wideband vertical amplifier in high-speed oscilloscopes. 

@ Frequency multiplier and oscillator circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) | VCBOM max. 40 V 
Collector-emitter voltage (open base) VCEO max. 25 V 
Collector current (peak value) lcm max. 500 mA 
Toxal power dissipation up to Tmp = 60 CC; f = 1 MHz Prot max. 3,5 W 
Junction temperature Tj max. 150 °C 

Transition frequency at f = 500 MHz | 

Ic =75mA; VcE = 20 V fy min. 1200 MHz 
Output power at f = 200 MHz 

lc = 70 mA; Vcg = 20 V; dip, = —30 dB Po typ. 150 mW 
Power gain at f = 200 MHz 

lc = 70 mA; Voce = 20 V Gp typ. 16 dB 


MECHANICAL DATA (see next page) 


PRODUCT SAFETY. This device incorporates beryllium oxide, the dust of which is toxic. 
The device is entirely safe provided that the BeO disc is not damaged. 
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BFR64 


MECHANICAL DATA : Dimensions in mm 
Fig. 1 SOT-48. 


+», = 1,1 max 1,52 
| (4x) 


—>! 975max =< 


<—_—_—— 25min ———~ 7Z66722.1 


When locking is required an adhesive instead of a lock washer is preferred. 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,17 mm: 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | 
Collector-base voltage (open emitter; peak value) | VCBOM max. 40 V1) 
Collector-emitter voltage (RgBE = 10 2; peak value) VCERM- max. 40 V_ 2) 
Collector-emitter voltage (open base) VCEO max. 25 V2) 
Emitter-base voltage (open collector) VEBO max. 3,5 V3) 
Collector current (d.c.) Ic max. 200 mA 
Collector current (peak value) f > 1 MHz ICM max. 500 mA 
Power dissipation (f > 1 MHz; see SOAR) 
Total power dissipation up to Tmpb = 60 °C Prot max. 3,5 W 
Storage temperature Tstg —40 to +150 OC 
Junction temperature Tj max. 150 9C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 25 K/W 


From mounting base to heatsink Rth mb-h 


0,5 K/W 


1) atic = 100 pA. 
2) atic = 10mMA. 
3) at le = 100 pA. 
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N-P-N h.f. wideband transistor BFR 64 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;VcpR=20V ICBO max. 10 wA 
Saturation voltage 

Ic = 100 mA; |B = 10mA VCEsat max. 0,75 V 
D.C. current gain 

Ic = 50mA;VcE=5V hFE min. 25 

lc = 150 mA; VcE=5V hFE min. 25 
Collector capacitance at f = 1 MHz 

le =le=0; Vcp = 20 V Ce max. 4,5 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; VcE = 20 V; Tmb = 25 OC Cre typ. 1,7 pF 
Noise figure at f = 200 MHz 

Ic = 40 mA; VcE = 20 V; Rs = 75 Q; Tmb = 25 OC F typ. 6 dB 
Transition frequency at f = 500 MHz 

Ic = 15mMA;VcE =20V fT typ. 1000 MHz 

lc = 75mA;VcE =20V fT min. 1200 MHz 

Ic = 150 mA; VcE = 20 V fT typ. 1200 MHz 


Output power at f = 200 MHz; Tmph = 25 OC 
Ic = 70 mA; VcE = 20 V; VSWR at output < 2 
fp = 202 MHZ; fg = 205 MHZ; dim = —30 dB 


measured at f(2q-p) = 208 MHz (channel 9) Po min. 130 mW 


typ. 150 mW 


Output power at f = 800 MHz; Tmp = 25 OC 
Ic = 70 mA; VcE = 20 V; VSWR at output < 2 


fp = 798 MHZ; fg = 802 MHZ; dim = —30 dB min. 70 mW 


measured at f(2q-p) = 806 MHz (channel 62) Po typ 90 mW 
Power gain (not neutralized) Tmp = 25 °C 15 dB 
Ic = 70 mA; VcE = 20 V; f = 200 MHz Gp ee 16 dB 
Ic = 70 mA; VcE = 20 V; f = 800 MHz Gp WP *.Besge 
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CHARACTERISTICS (continued) 


Intermodulation characteristics 


1. Output power at f = 200 MHz; Tmp = 25 OC 
lc = 70 mA; VcE = 20 V; VSWR at output < 2 
fp = 202 MHZ; fg = 205 MHZ; dim = —30 dB 
measured at f(2g-p) = 208 MHz (channel 9) 


0 L2 > 39pF fe L3 LO 22pF 
12 
pF 


Le Fo 
Rs= 
90 1 ( 470.2. i ; 30.0. 
| + 
, e 


1,5 nF 1,5 nF 


O 
7272608 _ 


VK200-10/4B 
Fig. 2. 


Coil data: 


L1=3 turns silver-plated Cu wire (1,4 mm); winding pitch 2,7 mm; int. dia. 8 mm; taps at 0,5 turn 
and 1,5 turns from earth. 

L2 =5,5 turns silver-plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. dia. 8 mm 

L3=3 turns silver-plated Cu wire (1,4 mm); winding pitch 3,3 mm; int. dia. 8 mm 

L4 =5,5 turns silver-plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. dia. 11 mm 


Basis of adjustment 

The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current-voltage 
clipping. 

The maximum undistorted output power is realized, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


_ VCE ~ VCEK 


Re 
Ic 


in which VcExK is the high-frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
This is so if —Ci. = +Coe, 
in which Cog is the output capacitance of the transistor at short-circuited input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 
values of Ry and C_ are: | 
R_ = 220 2; Cy = —4 pF. 
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N-P-N h.f. wideband transistor | BFR64 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 220 {2 resistor in parallel with a 4 pF 
capacitor between the collector and emitter connections of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (VSWR = 1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power gain 
and good band-pass curve. 
The VSWR of the output will then, in most cases, be <2 over the whole channel. Corrections can be 
made by tuning L2; this will not disturb the band-pass curve. 


intermodulation characteristics 


2. Output power at f = 800 MHZ; Tmpb = 25 OC 
lc = 70 mA; VCE = 20 V; VSWR at output < 2 
fp = 798 MHz; fg = 802 MHz; dim = —30 dB 
measured at f(2q-p) = 806 MHz (channel 62) 


L2 12 pF 50n 
+ 
O 
24V 
1,5 nF 
0 
VK200-10/4B 7272607 — 


Fig. 3 Test circuit. 


Coil data: 


L1= 25 mmx 7 mmx 0,85 mm silver-plated Cu strip 
Tap of the input at 5 mm from earth. 

L2= 13 turns enamelled Cu wire (0,6 mm); int. dia. 8 mm 

L3= 1,5 turns Cu wire (1,3 mm); int. dia. 8 mm 
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CHARACTERISTICS (continued) 


Basis of adjustment 

At 800 MHz no dummy can be used to adjust for optimum collector load because at these frequencies 
the impedance transformations of a dummy are too high. A small signal at the mid-channel frequency of 
802 MHz is fed to the input and increased until clipping occurs; that is, until the output power no longer 
increases linearily with the input signal. This clipping can be eliminated by tuning the output circuit, 
thereby making the output power equal to 


Ic(VcE-V 
_ '!C(VCE-VCEK) _ p59 mw 


Po 
The output circuit is adjusted for minimum intermodulation if the input signal is as small as possible 
at Po = 480 mW. With this adjusting method, care must be taken that the transistor is not damaged 
by second breakdown (the voltage swing may not exceed the rated VcER value). Therefore as soos as 
clipping occurs, the increase of the input signal should be stopped until the clipping has been eliminated. 
After this adjustment has been made no further change may be made in the output circuit. Adjust the 
input circuit for maximum power gain and good band-pass curve. The VSWR of the output is then 
< 2 over the whole channel. 
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N-P-N h.f. wideband transistor BFR64 


7272606 
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Fig. 4 Safe Operating ARea with the transistor forward biased. 


| Region of permissible d.c. operation 

Il Permissible extension for repetitive pulsed operation; f > 1 MHz 

ll! Repetitive pulse operation in this region is allowable; provided 
RpeE <10Q and f > 1 MHz 
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500 MHz; Tj = 25 OC; typical values. 
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BFQ34 is recommended for new design BFR 65 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N multi-emitter silicon transistor in a capstan envelope. The transistor has extremely good inter- 
modulation properties and high power gain. 


The device is primarily intended for channel amplifiers in aerial amplifier systems as well as other 
applications where an excellent fT linearity and higher signal handling capabilities than available in 
existing devices are required. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 


Collector-emitter voltage (open base) VCEO max. 25 V 
Collector current (peak value) ICM max. 1000 mA 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 200 mA; VcE = 20 V tT min. 1200 MHz 
Output power at f = 200 MHz 

Ic = 200 mA; VcE = 20 V; dim = —30 dB Po typ. 450 mW 
Power gain at f = 200 MHz 

Ic = 200 mA; VcE = 20 V Gp typ. 19 dB 


MECHANICAL DATA (see next page) 


PRODUCT SAFETY. This device incorporates beryllium oxide, the dust of which is toxic. 
The device is entirely safe provided that the BeO disc is not damaged. 
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BFR65 


MECHANICAL DATA 
Fig. 1 SOT-48. 


>) p< 1,1 max 
| (4x) 


—! 975max = 


—_—$§_<§_—— 25min —————> 7266722.1 


When locking is required an adhesive instead of a lock washer is preferred. 
Torque on nut: min. 0,75 Nm 


Dimensions in mm 


Diameter of clearance hole in heatsink: max. 4,17 mm. 


(7,5 kg cm) Mounting hole to have no burrs at either end. 

0,85 Nm De-burring must leave surface flat; do not chamfer or 

(8,5 kg cm) countersink either end of hole. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 
Collector-emitter voltage (RBE = 10 Q; peak value) VCERM max. 40 V 
Collector-emitter voltage (open base) VCEO max. 25 V 
Emitter-base voltage (open collector) VEBO max. 3,5 V 
Collector current (d.c.) Ic max. 400 mA 
Collector current (peak value) f > 1 MHz ICM max. 1000 mA 
Total power dissipation up to Tmp = 125 OC Ptot max. 5 W 
Storage temperature Tstg —65 to +200 OC 
Junction temperature Tj max. 200 °C 
THERMAL RESISTANCE | 
From junction to mounting base | Rthj-mb == 15 K/W 
From mounting base to heatsink Rth mb-h = 0,5 K/W 
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N-P-N h.f. wideband transistor BFR65 


CHARACTERISTICS 


i= 25 OC unless otherwise specified 


Collector-base breakdown voltage 


open emitter, |c = 1mA V(BR)CBO- min. 40 V 
Collector-emitter breakdown voltage 

RgeE =102, Ic =5mA V(BR)CER- min. 40 V 

open base, |c =5 mA V(BR)CEO min. 25 V 
Emitter-base breakdown voltage 

open collector; |l—F = 1mA V(BR)EBO min. 3,5 V 
Collector cut-off current 

le =0;VcRp=20V , ICBO max. 100 pA 
Saturation voltage 

Ic = 200 mA; Ip = 20 mA VCEsat max. 0,75 V 
D.C. current gain 

Ic = 200 mA; VcE = 20 V hFE min. 30 

Ic = 400 mA; VcE = 20 V hFE min. 20 
Collector capacitance at f = 1 MHz 

lE =le=0;Vcp=20V Cc max. 10 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; VCE = 20 V; Tmb = 25 OC Cre typ. 3,5 pF 
Collector-stud capacitance Cos typ. 2 pF 
Transition frequency at f = 500 MHz 

Ic = 200 mA; VcE = 20 V fT min. 1200 MHz 

Ic = 400 mA; VcE = 20 V fT min. 1000 MHz 


Output power at f = 200 MHz; Tmb = 25 OC 
Ic = 200 mA; VcgE = 20 V; VSWR at output < 2 
fp = 202 MHZ; fg = 205 MHZ; dim = —30 dB 


measured at f(2g-p) = 208 MHz (channel 9) Po typ. 450 mW 
Power gain (not neutralized) Trp = 25 OC 

Ic = 200 mA: VcE = 20 V:F = 200 MHz é a ee 

i typ. 19 dB 

Ic = 200 mA; VcE = 20 V; f = 800 MHz Gp typ. 4.5 dB 


October 1986 339 


CHARACTERISTICS (continued) 


Intermodulation characteristics 


1. Output power at f = 200 MHz; Ty = 25 OC 
Ic =200 mA; VcE = 20 V; VSWR at output < 2 
fp = 202 MHZ; fg = 205 MHZ; dim = —30 dB 
measured at f(2q-p) = 208 MHz (channel 9) 


BFR65 
1ISpF 


0 -24V 


7260707.1 


Fig. 2. 


Coil data: 


L1= 1 turn silver plated Cu wire (1,4 mm); int. diam. 8 mm; tap at 0,75 turn from earth. 
L2= 3 turns silver plated Cu wire (1,4 mm); int. diam. 8 mm; winding pitch 2,7 mm; tap at 2,5 turns 
from earth. 


Basis of adjustment 

The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current — 
voltage clipping. 

The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


_ VCE — VCEK 
Ic 
in which VcEK is the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
This is so if —CL =+Coe, | 
in which Coe is the output capacitance of the transistor at short-circuited input. 


For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 
values of Ry and Ci are: 
Rv =91 &;C._ =—68 pF. 


RL 
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N-P-N h.f. wideband transistor 


Adjustment procedure 

1. Remove the transistor and connect a dummy consisting of a 91 Q resistor in parallel with a 6,8 pF 
Capacitor between the collector and emitter connections of the output circuit. 

2. Tune and match the output circuit for zero reflection at 205 MHz (VSWR = 1). After this. 
adjustment, no further change may be made in the output circuit. 

3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power gain 


and good band pass curve. 
The VSWR of the output will then, in most cases, be < 2 over the whole channel. 
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Fig. 3 Safe Operating ARea with the transistor forward biased: Tmb = 125 °C. 


| Region of permissible d.c. operation 
I! Permissible extension for repetitive pulsed operation; f > 1 MHz 


Ill Repetitive pulsed operation in this region is allowable, provided f > 1 MHz; 
7 Rpe <10Q 
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Fig. 6 Tj =25 OC; typical values. 
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Fig.5 I¢ =ig = 0;f=1 MHz; 


Tj = 25 °C; 


The BFR9OA is recommended for new design 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


P-N-P complement is BFQ51. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO max.. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 180 mW 
Junction temperature Tj max. 150 9C 
Transition frequency at f = 500 MHz , 

lc = 14mA; VceE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0;VceE =10V | Cre typ. 0,4 pF 
Noise figure at optimum source impedance 

Ic = 2 mA; VcE = 10 V; f = 500 MHz F typ. 2,4 dB 
Max. unilateral power gain 

Ic = 14 mA; VcE = 10 V; f = 500 MHz GUM typ. 19,5 dB 


Output voltage at djp, = —60 dB 
Ic = 14mA; VceE = 10 V; RE = 75Q; 


F(p+q—r) = 493,25 MHz Vo typ. 150 mV <+— 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 


Connections 


1. Base 
2. Emitter 
3. Collector 


7Z73904.3 


(1) = type number marking. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 180 mW 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient in free air and 
mounted on a glass-fibre print of 
40 mm x 25 mm x 1 mm (Fig. 2) Rth j-a = 500 K/W 


2min 2min 
MN sone decal 
IY hole in 
print 
15min! 15min 


ae [15min 


2min 


7210717 


Fig. 2 Requirements for fibre-glass print. (Dimensions in mm) 
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N-P-N 1 GHz wideband transistor 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le =0;Vcp=10V 
D.C. current gain 
lc = 14 mA; VcE = 10 V 
Transition frequency at f = 500 MHz 
Ic = 14mA; VcE = 10 V 
Collector capacitance at f = 1 MHz 
lE =le=0; Vcp =10V 
Emitter capacitance at f = 1 MHz 
Ic =!le=0; VER =05V 
Feedback capacitance at f = 1 MHz 
lc =0;VcE=10V 
Noise figure at optimum source impedance 
Ic =2 MA; VcE = 10 V; f = 500 MHz; Tamb = 25 OC 
Max. unilateral power gain (sre assumed to be zero) 
Iste|? 
[1—Isiel?] [1—Isoe!? ] 
lc = 14 mA; VcE = 10 V; f = 500 MHZ; Tamb = 25 OC 
Output voltage at djm, = —60 dB 
lc =14mA; VcE = 10 V; 
RL = 75 Q; Tamb = 25 OC 
Vp = Vo at djm = —60 dB ; fp = 495,25 MHz 
Vq = Vo —-6 dB i fq = 503,25 MHz 
Vr =Vo —6 dB ifr = 505,25 MHz 


measured at F(p+q—r) = 495,25 MHz 


Gum = 10 log 


ICBO 


hFE 


Cre 


max. 


min. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 


50 nA 
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5,0 GHz 


0,5 pF 


1,2 pF 


0,4 pF 


2,4 dB 


19,5 dB 


150 mV 
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BFR9O 


16 


y, 7262677 


Fig. 3 Intermodulation test circuit. 


L1 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. diam. 4 mm 
L2 and L3 5 wH (code number: 3122 108 20150) 
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N-P-N 1 GHz wideband transistor 
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Fig. 7 I¢ = 14 mA; f = 500 MHz; Tj = 25 OC; 
typical values. 
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Fig.9 Voge =10V: 4 


= opt.; Tamb = 25 °C; typical values. 
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N-P-N 1 GHz wideband transistor 
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Fig. 10 Voge = 10 V; Ic = 14 mA; Tamb = 25 OC; 


typical values. 
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Fig. 11 Circles of constant noise figure; 
VcE = 10 V; Ic = 2 mA; f = 500 MHz; 
Tamb = 25 OC; typical values. 
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N-P-N 1 GHz WIDEBAND TRANSISTOR il 


N-P-N transistor in a plastic SOT-37 envelope primarily intended for use in v.h.f. and u.h.f. wideband 
amplifiers. P-N-P complement is BFQ51. _— 


Features of this device: 


@ low noise 

@ low intermodulation distortion 
@® high power gain 

@ gold metallization 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 


Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tampb = 60 °C Prot max. 180 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 14mA; VcE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0; Vee = 10V Cre typ. 0,35 pF 
Maximum unilateral power gain at f = 800 MHz 

lc = 14mA; VcE= 10 V Gum typ. 15,5 dB << 
Noise figure at Zs = 60 22 

lc =4 mA; Vcg = 10 V; f = 800 MHz F typ. 1,8 dB —_ 


Output voltage at dj,, = —60 dB 
Ic = 14mMA; Vee = 10 V; Ry = 75 22 


Output power at 1 dB gain compression Pi 4 typ. +8 dBm 
Third order intercept point ITO typ. +27 dBm 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. | 


Connections 
1. Base 

2. Emitter 
3. Collector 


0,24 max a <+-1,05 max 


1,2 max—> 72.73904.3 


(1) = type number marking. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO — max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Emitter-base voltage (open collector) * VEBO —max. 2V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tampb = 60 OC Prot max. 180 mW 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print (see Fig. 2) 
of 40 mm x 25 mm x 1 mm Rthj-ao = 500 K/W 
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N-P-N 1 GHz wideband transistor 
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Fig. 2 Requirements for fibre- 
glass print. (Dimensions in mm.) 


CHARACTERISTICS 
Tj = 25 SC unless otherwise specified 


Collector cut-off current 


le = 0; Vcp = 10V ICBO 
D.C. current gain 

Ic = 14 mA; Vcg = 10 V hFe 
Transition frequency at f = 500 MHz 

Ic = 14 mA; Vcg = 10 V fy 
Collector capacitance at f = 1 MHz 

le =1,=0; Veg =10V Co 
Emitter capacitance at f = 1 MHz 

Ic=1.=0; Vep=0,5 V Co 
Feedback capacitance at f = 1 MHz 

lc = 0; Veg = 10 V Cre 
Noise figure at Tamp = 25 OC 

Ic =4 mA; VcE = 10 V; Zo = 60 82; f = 800 MHz F 

Ic =4 mA; VceE = 10 V; Z5 = Zopt: f= 2 GHz F 
Maximum unilateral power gain (se assumed to be zero) 

ae ee 

sal (1 — Isig*) (1 — Isogl*) 
Ic = 14 mA; Vcg = 10 V; f = 800 MHZ; Tampb = 25 OC Gum 


max. 


min. 


typ. 


typ. 


typ. 


typ. 


typ. 


typ. 
typ. 


typ. 
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Output voltage at dj,, = —60 dB (see Figs 3 and 15) 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 14 mA; Veg = 10 V; Ry = 75 2; VSWR < 2; Tamp = 25 OC 


Vp = Vo at dim = —60 dB; fy = 795,25 MHz 


Vq =V,_—6 dB : fg = 803,25 MHz 
Vr = Vo —6 dB ;f- = 805,25 MHz 
Measured at f(p+q—r) = 793,25 MHz Vo typ. 150 mV 


Second harmonic distortion (see Figs 3 and 16) 

Ic = 14 mA; Vce = 10 V; Ry = 75 22; VSWR <2; Tamp = 25 OC 

Vp = 60 mV at fp = 250 MHz 

Vq = 60 mV at fg = 560 MHz 

measured at F(p+q) = 810 MHz d9 typ. —50 dB 
Output power at 1 dB gain compression (see Fig. 3) 

Ic = 14 mA; Vcg = 10 V 

Ri = 75 2; Tamb = 25 PC 

measured at f = 800 MHz Pry typ. 8 dBm 
Third order intercept point (see Fig. 3) 

Ic = 14 mA; VcE = 10 V 

Rv = 75 Q; Tamb = 25 OC 

Py = ITO — 6aB; fp = 800 MHz 
Pg = ITO —6dB; fq = 801 MHz 
measured at f(2g_p) = 802 MHz and 


at f(9p—q) = 799 MHz ITO _ typ. 27 dBm 
2,2 nF 
2,2 nF ) ———0 *Vcc 
+Vpp @ T J. 
L3 
¢ H 33 kQ i Gee 
1 nF 
L1 | [300.2 TUT. t—0 752 
1 nF 
752 0—-+ : = 


0,82 pF 


3,3 pF i 18 Q 
| it 7 : 7283400 


Fig. 3 Intermodulation distortion and second harmonic distortion test circuit. 


L1=L3=5 4H micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm 
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N-P-N 1 GHz wideband transistor BFRSOA 


s-parameters (common emitter) at Vee = 5 V; Tamb = 25 OC; typical values. + 
Ic f ; 
mA MHz Sie Sre Sfe 
40 0,91/ —7,7° 0,01/84° 6,8/173° 0,99/ —2,7° 46,0 
200 0,79/ —37,39 0,03/719 6,5/143° 0,93/—12,5° 29,2 
, 500 0,52/ —81,0° 0,06/599 4,6/1169 0,80/—22,5° 19,1 
800 0,34/ -114,5° 0,08/58° 3,3/ 979 0,73/—27,0° 14,2 
1000 0,26/—137,69 0,09/599 2,8/ 87° 0,70/—30,0° 12,2 
1200 0,22/—165,0° 0,10/61° 2,4/ 79° 0,67/—33,0° 10,4 
40 0,80/ —11,7° 0,01/819 14,4/169° 0,99/ —4,5° 44,6 
200 0,59/ --51,0° 0,03/689 11,2/134° 0,85/—17,0° 28,4 
5 500 0,29/ —95,0° 0,05/66° 6,3/103° 0,70/—22,0° 19,3 
800 0,16/—130,0° 0,07/69° 4,2/ 88° 0,64/—26,0° 14,9 
1000 0,12/—162,0° 0,09/70° 3,4/ 81° 0,63/—28,0° 12,9 
1200 0,12/+ 158,0° 0,10/71° 2,9/ 74° 0,61/—31,0° 11,3 
40 0,67/ —16,7° 0,01/80° 23,3/164° 0,97/ —6,6° 42,2 
200 0,39/ —63,0° 0,02/70° 14,5/122° 0,76/—-18,0° 27,7 
10 500 0,15/—109,0° 0,05/73° 7,0/ 96° 0,64/—20,0° 19,3 
800 0,09/—152,0° 0,07/75° 4,6/ 84° 0,60/—24,0° 15,2 
1000 0,07/+ 155,09 0,09/75° 3,// 779 0,59/—26,0° 13,2 
1200 0,10/+ 124,0° 0,11/74° 3,1/ 72° 0,58/—29,0° 11,7 
40 0,58/ —20,0° 0,01/79° 28,3/160° 0,96/ —7,8° 41,9 
200 0,30/ —71,0° 0,02/72° 15,5/117° 0,72/—18,0° 27,9 
14 500 0,11/—119,0° 0,05/75° 7,2/ 939 0,62/—19,0° 19,3 
800 0,07/—177,09 0,07/779 4,6/ 82° 0,59/—23,0° 15,1 
1000 0,08/+ 138,0° 0,09/76° 3,8/ 76° 0,58/—25,0° 13,4 
1200 0,12/+ 118,0° 0,11/76° 3,2/ 71° 0,57/—28,0° 11,9 
40 0,49/ —25,0° 0,01/78° 32,9/1579 0,94/ —9,0° 40,9 
200 0,22/ —82,0° 0,02/74° 15,9/112° 0,69/—17,0° 27,1 
50 500 0,09/—143,0° 0,05/78° 7,A1/ 91° 0,61/—18,0° 19,1 
800 0,08/+ 160,0° 0,07/78° 4,5/ 80° 0,59/—-22,0° 15,0 
1000 0,10/+ 130,09 0,09/78° 3,7/ 75° 0,58/—24,0° 13,2 
1200 0,14/+ 115,0° 0,11/779 3,1/ 69° 0,57/—28,0° 11,6 
40 0,36/ —38,9° 0,01/76° 31,2/151° 0,90/—10,3° 37,7 
200 0,18/—122,0° 0,02/75° 14,0/106° 0,66/—14,0° 25,5 
30 500 0,15/—175,0° 0,05/80° 6,1/ 88° 0,61/—16,09 | 17,8 
800 0,17/+ 148,0° 0,07/80° 3,9/ 78° 0,59/—21,0° 13,8 
1000 0,19/+ 131,0° 0,09/79° 3,1/ 72° 0,59/—24,0° 11,8 
1200 0,23/+ 119,0° 0,11/79° 2,7/ 679 0,57/—28,0° 10,6 
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BFR9O0A 


$-parameters (common emitter) at Vcg = 10 V; Tamp = 25 OC; typical values. 


Ic 
mA 


10 


14 


October 1986 


Sie 


0,91/ -7,5° 
0,81/ —36,0° 
0,54/ —78,0° 
0,35/—110,0° 
0,27/—132,0° 
0,22/—159,0° 


0,81/ —11,1° 
0,61/ —48,0° 


0,31/ —90,0° 


0,17/—120,0° 
0,11/—148,0° 
0,10/+ 167,0° 


0,70/ —15,2° 
0,42/ —58,0° 
0,17/ —95,0° 
0,07/—104,0° 
0,04/—174,0° 
0,07/+ 120,0° 


0,63/ —18,0° 
0,34/ —63,0° 
0,13/ —98,0° 
0,05/—136,0° 
0,04/+ 133,09 


0,08/+ 108,0° 


Sre 


0,01/849 
0,03/720 
0,06/59° 
0,08/58° 
0,08/59° 
0,09/61° 


0,01/82° 
0,03/69° 
0,05/66° 
0,07/69° 
0,08/70° 
0,10/71° 


0,01/80° 
0,02/709 
0,05/73° 
0,07/75° 
0,09/75° 
0,10/75° 


0,01/79° 
0,02/72° 
0,05/759 
0,07/77° 
0,09/76° 
0,10/769 


Sfe 


7,0/1739 
6,3/1499 
46/1189 
3,4/ 98° 
2,8/ 89° 
2,5/ 80° 


14,4/169° 
11,1/135° 
6,4/105° 
4,3/ 90° 
3,5/ 82° 
3,0/ 76° 


23,0/164° 
14,8/124° 
7,3/ 97° 
4,7/ 85° 
3,9/ 79° 
3,3/ 73° 


28,2/161° 
15,9/119° 
7,5/ 95° 
4,8/ 83° 
3,9/ 77° 
3,3/ 72° 


0,99/ —2,6° 
0,94/—12,0° 
0,82/—21,0° 
0,74/—26,0° 
0,72/—29,0° 
0,69/—0,32° 


0,99/ —4,3° 
0,86/—16,0° 
0,71/—22,0° 
0,66/—25,0° 
0,64/—27,0°9 
0,63/—30,0° 


0,97/ —6,1° 
0,78/—17,0° 
0,65/—20,0° 
0,62/—23,0° 
0,61/—25,09 
0,59/—28,0° 


0,96/ —7,2° 
0,74/—17,0° 
0,63/—19,0° 
0,61/—22,0° 
0,60/—25,0° 
0,58/—28,09 


46,0 
30,0 
19,6 
14,6 
12,4 
11,0 


44,8 
28,8 
21,2 
15,3 
13,2 
11,8 


42,4 
28,3 
19,8 
15,6 
13,8 
12,2 


. 42,3 


28,0 
19,8 
15,5 
13,8 
12,2 
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25 °C; typical values. 


optimum; Tamb = 


=10V; Ic =4mA; Zs5= 


Fig.8 Vcp 
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25 °C; typical values. 


800 MHz; Zs = optimum; Tamb = 


Fig. 9 Vog = 10V;f 
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N-P-N 1 GHz wideband transistor BFR9OA 


7Z283397A —- 


Fig. 10 Circles of constant noise figure. 
Vce = 10 V; Ic = 4 mA; f = 800 MHz; Tamp = 25 °C; 
typical values. 
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BFR9OA 


Conditions for Figs 11 and 12: 


Vce = 10 V; Ic = 14 mA; 


al values. 
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Conditions for Figs 13 and 14: 
VcE =10V; Ic = 14 mA; 
Tamb = 25 °C; typical values. 


N-P-N 1 GHz wideband transistor BFR9SOA 
are 
ra pS 


BFR9OA 


7283396 
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Fig. 15 Veg = 10 V; Vo = 43,5 dBmV = 150 mV; 
f(p+q—r) = 793,25 MHz; Tamb = 25 OC; typ. values. 
measured in test circuit (see Fig. 3). 


Fig. 16 Vcg = 10 V; Vo = 60 mV; 
f(ptq) = 810 MHz; Tamb = 25 °C; measured in 
test circuit (see Fig. 3); typical values. 


Fig. 17 Voge = 10 V; Ic = 14 mA; Tamb = 25 °C; typical values. 
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N-P-N 1 GHz wideband transistor 


CLASS-B OPERATION 


7294104 


PAT TE ET TT 
Py ts ea 


0 250 


f (MHz) 


Fig. 18 Input impedance 
(series components). 


0 250 


f (MHz) Boe 


Fig. 20 Power gain versus 
frequency. 


BFR9SOA 
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Fig. 19 Load impedance 
(series components). 


Conditions for Figs 18 to 20: 

VceE = 10 V; Py = 100 MW; Tampb = 25 OC; 
typical values. 

OPERATING NOTE for Figs 18 to 20: 


A base-emitter resistor of 100 Q is 
recommended to avoid oscillation. 
This resistor must be effective for 

r.f. only. 
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The BFR91A is recommended for new design BFR9Q1 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 


The transistor features very low intermodulation distortion and high power gain; thanks to its very 
high transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


P-N-P complement is BFQ23. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 180 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 30 mA; VcE=5V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0;VcE=5V Cre typ. 0,8 pF 
Noise figure at optimum source impedance 

lc =2 mA; VceE = 5 V; f = 500 MHz F typ. 1,9 dB 
Max. unilateral power gain 

lc = 30 mA; VcE = 5 V; f = 500 MHz GUM typ. 18,0 dB 


Output voltage at djp, = —60 dB 
Ic = 30 mA; VceE =5V; RL =75Q; 


f(p+q—r) = 493,25 MHz Vo typ. 300 mV 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 


Connections 


1. Base 
2. Emitter 
3. Collector 


‘| 
. ee 


7273904.3 


(1) = type number marking. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) | Ic max. 35 mA 
Total power dissipation up to Tamb = 60 OC Prot max. 180 mW 
Storage temperature T stg —65 to +150 9C 
Junction temperature qj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient in free air and 
mounted on a glass-fibre print 
of 40 mm x 25 mm x 1 mm Rth j-a = 500 K/W 


8 


2min 2min 
ced i ee ae a 
print 


15min 1,5 min 
1! | 1,5 min 
2 min 
7210717 
—> Fig. 2 Requirements for fibre-glass print. (Dimensions in mm) 
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N-P-N 1 GHz wideband transistor BFROQ1 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;Vcp=5V ICBO max. 50 nA 
D.C. current gain ae 40 = 
lc = 30 mA; VcE=5V hFE fp: 90 
Transition frequency at f = 500 MHz Shen. 
Ic = 30 mA; VceE=5 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 
lE =le=0;VcR=10V Cc typ. 0,7 pF 
Emitter capacitance at f = 1 MHz 
Ic =le =0; VER =05V Ce typ. 2,5 pF 
Feedback capacitance at f = 1 MHz 
Ic =0;VcE=5V Cre typ. 0,8 pF 
Noise figure at optimum source impedance 
lc =2 mA; VcE = 5 V; f = 500 MHZ; Tampb = 25 OC F typ. 1,9 dB 
Max. unilateral power gain (sre assumed to be zero) 
Isfe|? 
ae Cee eee 
Ic = 30 mA; VcE = 5 V; f = 500 MHZ; Tamb = 25 OC GuM typ. 18,0 dB 
Output voltage at djp, = --60 dB ae 


Ic = 30 mA; VcFE =5V; 
RL =75 QQ; Tamb = 25 OC 
Vp = Vo at dim = —60 GB ; fp = 495,25 MHz 


Vq = Vo —6 dB fg = 503,25 MHz 
Vr = Vo —6 dB ifr = 505,25 MHz 
measured at f(p+qg—r) = 493,25 MHz Vo typ. 300 mV 
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16.1. 


7262678 


Fig. 3 Intermodulation test circuit. 


L1 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. diam. 4mm 
L2 and L3 5 wH (code number: 3122 108 20150) 


370 October 1986 


N-P-N 1 GHz wideband transistor 


7282703 
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Fig. 4 Voce =5 V; Tj = 25 OC; typical values. 
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Fig.6 Vege =5 V; f = 500 MHz; Tj = 25 OC. 
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Fig.5 IE =ig =0; Tj = 25 °C; f = 1 MHz; 
typical values. 


8 7262793 


| £=500 MHz! I | 


0 10 VcE (V) 20 
Fig. 7 I¢ = 30 mA; f = 300 MHz; Tj = 25 OC. 
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7262799 


N\ 
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uw © 


10 


f (GHz) 


opt.; Tamb 


25 OC; typical values. 


=2mA; Zs = 


=5V;Ic 


Fig. 8 VCE 
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25 9C; typical values. 


opt.; Tamb = 


=5 V;f = 500 MHz; Zs 


Fig.9 Vege 
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BFR9Q1 
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Fig. 11 Circles of constant noise figure; 


VCE 


25 OC; 


30 mA; Tamb 


Fig. 10 Vee 


typical values. 


2 MA; f = 500 MHz; 


25 OC; typical values. 


5V; lc 


Tamb 
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BFR9IA 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope primarily intended for use in u.h.f. and microwave —. 
amplifiers. P-N-P complement is BFQ23. 


Features of this device: 

@ low noise; 

@ very low intermodulation distortion; 
@ high power gain; 

®@ gold metallization. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamp = 60 °C Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 30 mA; VcE=5V ft typ. 6,0 GHz 
Feedback capacitance at f = 1 MHz 

lc = 0; Vce =10V Cre typ. 0,6 pF «+— 
Noise figure at optimum source impedance 

Ic =4 mA; Vce = 8 V; f = 800 MHz F typ. 1,6 dB 
Maximum unilateral power gain 

Ic = 30 mA; VcE = 8 V; f = 800 MHz GuM typ. 14,0 dB 


Output voltage at djp,, = —60 dB (see Fig. 3) 
Ic = 30 mA; Vcg = 8V; Ry = 7522 


Fip+q—r) = 793,25 MHz Vo typ. 425 mV 
Output power at 1 dB gain compression Pi 4 typ. +17 dBm 
Third order intercept point ITO typ. +36 dBm 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 
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MECHANICAL DATA 
Fig. 1 SOT-37. Fg ge os 


Connections 


1. Base 
2. Emitter 
3. Collector 


1,2 max—-> 


(1) = type number marking. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcCBO 
Collector-emitter voltage (open base) VCEO 
_ Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Total power dissipation up to Tamp = 60 OC Prot 
Storage temperature T stg 
Junction temperature qj 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print (see Fig. 2) 


of 40 mm x 25 mm x 1 mm Rth j-a 


October 1986 


Dimensions in mm 


E. 0,24 max 7 <-1,05 max 


7Z73904.3 


max. 15 V 
max. 12 V 
max. 2V 
max. 35 mA 


max. 300 mW 


—65 to+ 150 °C 
max. 150 °C 


2 300 K/W 


N-P-N 1 GHz wideband transistor BFROIA 


8 
5 
2min 2min 
Hee eee 
MQ hole in 
print 
15min 15min 
+ [*i5min 
2min 
, 


7210717 


Fig. 2 Requirements for fibre-glass print. (Dimensions in mm.) 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;Vcp=5V ICBO max. 50 nA 

D.C. current gain ; <— 
- = min. 40 

Ic = 30 mA; VcE=5V hFe typ. 90 
Transition frequency at f = 500 MHz a 

Ic = 30 mA; Voce =5V fr typ. 6,0 GHz 
Collector capacitance at f = 1 MHz 

le =le=0; Vcp=10V Co typ. 09 pF «— 
Emitter capacitance at f = 1 MHz | 

lc=!l.=0; Vep=0,5V Cy typ. 2,5 pF 
Feedback capacitance at f = 1 MHz 

lc = 0; VcgE =10 V; Tampb = 25 OC Cre typ. 06 pF «— 
Noise figure at optimum source impedance 

Ic = 4 mA; VcgE = 8 V; f = 800 MHz; Tamb = 25 OC F typ. 1,6 dB Poe 

Ic = 30 mA; VceE = 8V; f = 800 MHz; Tamp = 25 OC F typ. 2,3 dB 
Maximum unilateral power gain (s-_ assumed to be zero) 

Stal? 
G = 10 log —__.-—____—- 
oe (1 = Isigl?) (1 — spel?) | 
Ic = 30 mA; VcE = 8 V; f = 800 MHz; Tap = 25 OC GuM typ. 14,0 dB 
—_—— 
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Output voltage at dj, = —60 dB (see Figs 3 and 14) 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 30 MA; Voce =8 V; RL = 75 2; Tamb = 25 OC 
Vip = Vo at dim = —60 dB; fy = 795,25 MHz 


Vqg=Vo —6 dB ; fg = 803,25 MHz 
Ve = Vo —6 dB ; f- = 805,25 MHz 
Measured at f(n+q—r) = 793,25 MHz 


Output voltage at dp = —50 dB (see Figs 3 and 15) 
Ic = 30 MA; VceE = 8 V; RL = 75 Q; Tamp = 25 OC 
Vip = Vo at dz = —50 dB; fy = 250 MHz 
Vq = Vo at dz = —50 dB; fy = 560 MHz 


measured at F(p+q) = 810 MHz 


Output power at 1 dB gain compression (see Fig. 3) 
Ic = 30 mA; VcgE = 8V 
Ri = 75 2; Tamb = 25 OC 
measured at f = 800 MHz 


Third order intercept point (see Fig. 3) 
Ic = 30 mA; Vcfe=8V 
Ry = 75 2; Tamb = 25 OC 
Pp = ITO — 6 GB; fp = 800 MHz 
Pq = !1TO — 6 GB; fg = 801 MHz 


measured at f(9q_) = 802 MHz and 
at f(2p—q) = 799 MHz 


1,5 nF 
1,5 nF — 
+*VaB3 O——== 
I, ro ke ss | 
| L2 1nF 
_ L1 | 2709 a 
752. 0——+ 
& 


Vo typ. 425 mV 
Vo typ. 200 mV 
Pi, typ. +17 dBm 
ITO typ. +36 dBm 
o FVEC 
1 nF 
[Wo 76Q 


3,3 pF {18.0 0,68 pF 
| y | 7282709 


Fig. 3 Intermodulation distortion and second harmonic distortion test circuit. 


L1=L3=5 wH micro choke 


L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm: winding pitch 1 mm 
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N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Vee = 8 V; Tamb = 25 OC; typical values. 
The figures given in the tables below can also be used for operation at Vcg = 5 V. Only slight differences 


for the s-parameters may occur. 


Ic 
mA 


10 


20 


30 


f 
MHz 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


Sie 


0,89/ —12,9° 
0,85/ —30,79 
0,75/ —57,19 
0,48/—113° 
0,37/—153° 
0,34/—178° 
0,34/+ 1599 


0,79/ —18,4° 
0,71/ —42,1° 
0,57/ —72,8° 
0,31/—127° 
0,25/— 168° 
0,25/+ 165° 
0,26/+ 141° 


0,67/ —25,39 
0,55/ —55,19 
0,40/ —88,2° 
0,20/—1419 
0,16/+ 1779 
0,18/+ 151° 
0,21/+ 130° 


0,51/ —34,79 
0,38/ —70,5° 
0,26/—1049 
0,16/—158° 
0,14/+ 1559 
0,17/+ 133° 
0,21/+ 115° 


0,46/ —36,5° 
0,32/ —73,7° 
0,20/—109° 
0,14/—174° 
0,15/+ 143° 
0,16/+ 124° 
0,21/+ 1119 


Sre 


0,01/75° 

0,03/70,6° 
0,05/61,5° 
0,08/50,9° 
0,09/51,9° 
0,10/55,0° 
0,11/58,59 


0,01/74° 

0,03/67,1° 
0,04/60,0° 
0,07/60,1° 
0,09/63,6° 
0,11/65,2° 
0,13/66,1° 


0,01/71° 

0,02/65, 19 
0,04/62,49 
0,06/68,3° 
0,09/70,0° 
0,12/69,7° 
0,14/68,9° 


0,01/69° 

0,02/65,8° 
0,03/68,0° 
0,06/74,0° 
0,10/73,6° 
0,12/72,3° 
0,14/70,5° 


0,01/73° 

0,02/69,2° 
0,03/72,0° 
0,06/75,6° 
0,10/74,7° 
0,12/72,9° 
0,15/71,0° 


Sfe 


9,5/166° 
8,7/155° 
74/1389 
4,4/106° 
3,0/ 86,3° 
2,6/ 77,0° 
2,2/ 68,0° 


17,8/162° 
15,2/146° 
11,5/126° 
5,8/ 98,29 
3,8/ 82,0° 
3,2/ 74,4° 
2,7/ 66,7° 


27,9/156° 
21,8/136° 
14,7/116° 
6,7/ 93,0° 
4,3/ 79,3° 
3,5/ 72,59 
3,0/ 65,19 


39,7/149°.. 
27,7/126° 

16,8/109° 

7,3/ 89,39 
4,6/ 77,5° 
3,8/ 71,20 
3,2/ 64,49 


43,3/150° 
29,1/124° 
17,1/106° 
7,4/ 87,29 
4,8/ 74,9° 
3,9/ 70,5° 
3,3/ 63,8° 


BFR9OIA 


0,97/ —6,1° 
0,94/—13,5° 
0,87/—22,5° 
0,72/—34,2° 
0,64/—40,0° 
0,61/—47,8° 
0,58/—53,9° 


0,94/ —9,1° 
0,87/—19,5° 
0,75/—28,7° 
0,59/—36,1° 
0,54/—41,0° 
0,51/—46,7° 
0,49/—52,29 


0,90/—12,8° 
0,78/—25,69 
0,62/—33,4° 
0,51/—35,99 
0,48/—40,3° 
0,46/—44,2° 
0,43/—50,7° 


0,84/—17,49 
0,66/—29,5° 
0,51/—32,5° 
0,45/—33,4° 
0,42/—39,1° 
0,41/—43,69 
0,39/—51,0° 


0,87/—16,9° 
0,66/—27 ,2° 
0,50/—28,19 
0,41/-31,79 
0,39/—41,09 
0,38/—42,8° 
0,37/—51,0° 


38,7 
33,7 
27,1 
17,2 
12,5 
10,9 

9,2 


38,6 
32,8 
26,5 
17,6 
13,4 
11,7 
10,1 


38,7 
32,4 
26,2 
18,0 
13,9 
12,1 
10,6 


38,6 
32,0 
26,1 
18,4 
14,2 
12,5 
11,0 


39,9 
32,2 
26,1 
18,3 
14,0 
12,6 
11,2 
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Conditions for Figs 4 and 5: 
VceE=8V; Ic 
Tamb = 25 °C 


BFR9OI1A oo 
| a 


= 30 mA; 
; typical values. 


N-P-N 1 GHz wideband transistor BFR O1A 


Conditions for Figs 6 and 7: 
Vcge =8 V; Ie = 30 mA; 
Tamb = 25 °C; typical values. 


: ne 
f 120° SS 0 
° 
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BFR9IA 


7282703 7282702 


: on ee ae 
FE (pF) LL ae 
siles! ~~ 

75 0,75 HE a 
eA ea a i 

fete Seca ete e | deep 

elas Ie decked te ee 

see See eee Rea 

50 7 ene eae ees 
Pee eee 

nae Fa ee ee PSIG sMhcliacoel seats ee 
ise ees e eee alee (| pie tt 
25 Rese ee pees ee eo Od HG a 
eat eae eee eee eeRe eae 
fled Se ae Sees Rcd isles sg sEN al eal deedlecd eles 


eee eee ae eeeeete soo Oe 
cette saseseee Seek eee eeeeeeeR 


0 10 20 30 0 5 10 


Io (mA) Vegi) 


Fig.8 Voge = 5 V; Tj = 25 °C; typ. values. Fig. 9 Ie = le = 0; f= 1 MHz; Tj = 25 °C; 


t i e 
7282701 ypleat values 7282700 


J ie eee 


Pye EE 
Bee eee 


\ 


[| cs 
PRR VEER RR ERE ER ERAERER 


PTT TT TING Te 
ER ERE TRESS REE REREZESVAASE 


Ee 
(ae ees 
0 20 40 
Io (mA) 0 5 10 ye (vy 8 


Fig. 10 Voge = 5 V; f = 500 MHz; T; = 25 °C; Fig. 11 Iq = 30 mA; f = 500 MHz; T; = 25 °C; 
typical values. typical values. | 
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N-P-N 1 GHz wideband transistor 


7Z82699A 


O 10 20 ran 30 
Fig. 12 Vege = 8 V; f = 800 MHZ; Tamp = 25 OC; 
typ. values. 
40 — 7Z82697 
gS 
x 


See keee 
ess oer iecnaey 
SA GREER ARERR 
SV eee eee 


Fig. 14 Veg = 8 V; Vo = 425 mV = 52,6 dBmV; 
f(p+q—r) = 793,25 MHz; Tamb = 25 oC; 
measured i in test circuit (see Fig. 3): typical values. 
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Fig. 13 Voge =8 V; Ic = 30 MA; Tamb = 25 °C. 


typ. values. 


7282696 


|_| 
Sie eee ee hae eSs 
pi ttt A 


Jeg eee oN 
Bee ere 


0 20 lo (mA) 40 


Fig. 15 Voge =8 V; Vo = 200 mV =46 dBmV; 


F(p+q) = 810 MHZ; Tamb = 25 °C; measured in 
test circuit (see Fig. 3); typical values. 
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Fig. 16 -Circles of constant noise figure. 


= 800 MHz; 


=8V; Ic =30 mA; f 
25 °C; typical values. 


VCE 


Tamb = 
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N-P-N 1 GHz wideband transistor BFR9O1A 


CLASS-B OPERATION << 


100 7294107 0 7294106 


rj Re XL 
(22) (2) (Q) 
N ONG He a as Paes ie ie le ieee cdl 
50 100 
Le Nelo S22 Fees - 
ee ee Nee Re Tite ae ee 
FN A cto Eat se eal 
PLN Le et eee cole lfecale 
silted ech ch seed le 
0 250 ecnatie) 500 0 250 f (MH?) 500 
Fig. 17 Input impedance Fig. 18 Load impedance 
(series components). (series components). 


Conditions for Figs 17 to 19: 

Vce = 7,5 V7 PL = 160 mW; Tamb = 25 OC; 
typical values. — 
OPERATING NOTE for Figs 17 to 19: 


A base-emitter resistor of 82 &2 is 
recommended to avoid oscillation. 
This resistor must be effective for 
r.f. only. 


500 


0 250 


f (MHz) 


Fig. 19 Power gain versus frequency. 
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N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analysers etc. The transistor features low intermodulation distortion and high power gain; 
thanks to its very high transition frequency, it also has excellent wideband properties and low noise 
up to high frequencies. 


P-N-P complement is BFT92. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  _-max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamb = 60 PC Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

lc = 14 mA; VcE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =2mA; Vce =10V Cre typ. 0,4 pF = 
Noise figure at optimum source impedance 

Ic = 2 mA; Vcg = 10 V; f = 500 MHz F typ. 2,4 dB 
Max. unilateral power gain 

Ic = 14 mA; VcgE = 10 V; f = 500 MHz GUM typ. 18,0 dB + 


Output voltage at djp, = —60 dB (see Fig. 2) 
Ic = 14 mA; VceE = 10 V; RL = 75 Q; Tamb = 25 OC 


f(p+q—r) = 493,25 MHz Vo typ. 150 mV 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Naclanaesde 

0,150 BFR92 = P1 
0,090 


0,1 
10° >| |< ’ 
max max 
x \ Age 


72Z66908.10 


TOP VIEW 


If required, the R-version (reverse pinning) is available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tampb = 60 9C** Ptot max. 200 mW 
Storage temperature Tstg —65 to +150 9C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE* 
From junction to ambient** Rth j-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;Vcgp=10V ICBO max. 50 nA 
—> D.C. current gain min 25 
lc = 14mA;VcE = 10 V hfe ya: 50 
—e Transition frequency at f = 500 MHz 
Ic = 14 mA; VcgE = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 
le =le=0;VcRp=10V Ce typ. 0,75 pF 
Emitter capacitance at f = 1 MHz 
lc =lc=0; VERB =05V Ce typ. 0,8 pF 
es Feedback capacitance at f = 1 MHz 
Ic =2 mA; VcE = 10 V; Tamb = 25 OC Cre typ. 0,4 pF 


* 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 1 GHz wideband transistor 


Noise figure at optimum source impedance* 


lc =2 mA; VcE = 10 V; f = 500 MHz; Tamb = 25 OC F typ. 2,4 dB 
Max. unilateral power gain (sre assumed to be zero) 
IStel? 
Gym = 10 log ue 


[1—Isje|?] [1—Isoe|?] 

Ic = 14 mA; VcE = 10 V; f = 500 MHz; Tamb = 25 OC GuM typ. 18,0 dB 
Output voltage at djm, = —60 dB (see Fig. 2) 

(DIN 45004B; par. 6.3.: 3-tone) 

lc = 14mA;VcE=10V; RL =75Q 

Vp = Vo at dim = —60 dB ; fp = 495,25 MHz 


Vq = Vo —6 dB ; fg = 503,25 MHz 
Vr = Vo —6 dB ; fr = 505,25 MHz 
measured at f(p+q—r) = 493,25 MHz Vo typ. 150 mV 


16.0 


y, 7Z62677 


Fig. 2 Intermodulation test circuit. 


L171 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4mm 
L2 = L3 = 5 wH (code number: 3122 108 20150) 


* Crystal mounted in a BFR90 envelope. 
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N-P-N 1 GHz wideband transistor 


BFR92 
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Fig. 4 Voce = 10 V; Tj = 25 OC; typical values. 
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Fig.6 Veg = 10V; f = 500 MHz; Tj = 25 OC; 
typical values. 
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Fig.5 Ie = le =0; f = 1 MHz; 
Tj = 25 OC; typical values. 
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Fig. 7 Ic = 14 mA; f = 500 MHz; 
Tj = 25 OC; typical values. 
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7262771 


20 


25 OC; typical values. 


Ic (mA) 


f (GHz) 
25 OC; typical values. 
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N-P-N 1 GHz wideband transistor BFR9Q2 


7262902 7262667A 
30 


UT [rminversefenensy] FRR 
NOC CCEA = $00 te 
oo | AN I ee 9 so OT ie 10v 


ee ee bai ene =25 OC 


; | 
PNT e225 oc | 
PL ANAL IL typ. values {If 
Pt ANNU TET 
pT TE ANNE 
a 
pot TN 
ry Oe ge 

peel 


20 


oL LETH TTT re eee 
102 103 £(MHz) 104 0 50 Gg 100 
Fig. 10 VcgE = 10 V; Ic = 14 MA; Tamb = 25 OC; Fig. 11 Circles of constant noise figure; 
typical values. VcE = 10 V; Ic = 2 mA; f = 500 MHz; 


Tamb = 25 °C; typical values. 
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Fig. 12 VCE=10Vilc=14mA; 
Tamb = 25 °C; typical values. 


Fig. 13 Voge =10V; Ic =14 mA, 
Tamb = 25 °C; typical values. 


N-P-N 1 GHz wideband transistor 


‘i 
‘| 


Fig. 14 VceE = 10 V; Ic = 14 mA; ) 
Tamb = 25 °C; typical values. 


BFR92A 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is primarily intended for use in v.h.f./u.h.f. broadband 
amplifiers. The transistor features: 


@ low noise; 

@ jow intermodulation distortion; 
@ high power gain. 

P-N-P complement is BFT92 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open-base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamb = 60 °C Ptot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz | 

lc = 14 mA; VcE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 0; VCE =10V Cre typ. 0,35 pF 
Noise figure at Rs = 60 2 

Ic =4 mA; VcE = 10 V; f = 800 MHz F typ. 1,8 dB 


Output voltage at djp, = —60 dB 
Ic = 14 mA; VceE = 10V; RL = 75 Q 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 
: Marking code 
0,150 BFR92A = P2 
.0,090 
Vi =2@[e) 
ZL 2 
0,1 
10° | |< — ’ 
mex max 
£ \ 49° 


max 7Z66908.10 


TOP VIEW 
If required, the R-version (reverse pinning) is available on request. 
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BFR92A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO  _—_ max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) | VEBO max. 2,0 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamb = 60 °C** Ptot max. 200 mW 
Storage temperature T stg —65 to +150 OC 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE* 
From junction to ambient** Rthj-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0; Vcp =10V | ICBO max. 60 nA 
— D.C. current gain an 40 
lc = 14 mA; VcE = 10 V hFEe fp: 90 
—p> Transition frequency at f = 500 MHz 
lc = 14 mA; VcE =10V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 
le =le=0; Vcp =10V Cec typ. 0,6 pF 
Emitter capacitance at f = 1 MHz 
lc =le=0; VERB =05V | Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 
Ic = 0; VCE = 10 V; Tamb = 25 OC Cre typ. 0,35 pF 
Noise figure at Tamb = 25 OC 
Ic =4 mA; VcE = 10 V; Rs = 60 Q; f = 800 MHz F typ. 1,8 dB 
Maximum unilateral power gain (sre assumed to be zero) 
G 10 log sel" 
UM = owes ese enacese nP SDAA OWA E 
[1—Isie|?] [1—Iso¢|] 
Ic = 14 mA; VcE = 10 V; f = 800 MHz; Tamb = 25 OC Gum typ. 15,5 dB 


™ See Thermal characteristics. 


ats ** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 1 GHz wideband transistor BFR9O2ZA 


Output voltage at djp, = —60 dB (see Figs 2 and 17)* 
(DIN 45004B, par. 6.3: 3-tone) 
Io = 14 mA; Voce = 10 V; RL = 75 Q; VSWR <2; Tamp = 25 OC 


Vp = Vo at dim = —60 dB; fy = 795,25 MHz 


Vq = Vo —6 dB i fg = 803,25 MHz 
Vr = Vo —6 dB > f- = 805,25 MHz 
Measured at F(p+q—r) = 793,25 MHz Vo typ. 150 mV 


Second harmonic distortion (see Figs 2 and 18) * 
Ic = 14 mA; Vcge = 10 V; Ry = 75 Q; VSWR < 2; Tamb = 25 OC 
Vp = 60 mV at fp = 250 MHz 
Va = 60 mV at fg = 560 MHz 


measured at F(p+q) = 810 MHz do typ. —50 dB 
2,2 NF 
2,2 nF ———0 +Vcc 
+Vpp e 
‘fo 
le L3 
33 kQ 12 tne 
1 nF 
L1 | 3002 yyUT I—0 752 
1 nF 


3,3 pF f 182 
y, y | 7283400 


Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3 = 5 wH micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm 


* Measured on same crystal in a SOT-37 envelope (BF R90A). 
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S-parameters (common emitter) at Vcge = 5 V; Tamb = 25 OC; typical values. 


10 


14 


20 


October 1986 


Sie 


0,88/ —8,9° 
0,86/ —21,99 
0,80/ —42,2° 
0,61/ —87,29 
0,48/—117,4° 
0,44/—133,8° 
0,41/—147,6° 


0,75/ —14,4° 
0,70/ —34,0° 
0,60/ —61,7° 
0,40/—111,19 
0,32/—139,7° 
0,30/—153,2° 
0,29/—166,2° 


0,61/ —21,1° 
0,54/ —48,5° 
0,42/ —82,1° 
0,30/—132,3° 
0,26/—158,0° 
0,25/—168,39 
0,25/—179,3° 


0,53/ —26,0° 
0,45/ —58,1° 
0,36/ —94,4° 
0,27/—142,8° 
0,25/—166,0° 
0,24/—174,8° 
0,24/ 174,8° 


0,45/ —33,1° 
0,38/ —71,8° 
0,31/—110,69 
0,26/—154,59 
0,25/—174,2° 
0,25/ 178,59 
0,26/ 169,9° 


Sre 


0,009/83,6° 
0,022/78,3° 
0,041/69,0° 
0,073/54,9° 
0,086/52,7° 
0,092/54,29 
0,099/57,5° 


0,008/81,8° 
0,020/74,29 
0,034/65,0° 
0,057/61,19 
0,074/65,5°9 
0,086/68,2° 
0,100/70,9° 


0,008/79,79 
0,017/71,49 
0,028/65,2° 
0,050/69,0° 
0,072/73,7° 
0,088/75,2° 
0,104/76,6° 


0,007/78,6° 
0,016/70,5° 
0,025/66,6° 
0,049/72,5° 
0,072/76,5° 
0,088/77,4° 
0,105/78,4° 


0,007/77,0° 
0,015/69,5° 
0,023/68,3° 
0,047/75,5° 
0,071/78,7° 
0,088/79,3° 
0,104/80,0° 


Sfe 


6,7/174,2° 
6,5/164,2° 
6,0/149,2° 
4,2/119,19 
3,1/100,5° 
2,6/ 91,49 
2,2/ 84,3° 


14,4/170,2° 
13,3/155,39 
10,9/135,8° 
6,2/106,9° 
4,2/ 92,4° 
3,4/ 85,3° 
2,9/ 79,69 


22,9/165,2° 
19,8/145,8° 
14,4/124,79 
7,1/ 99,6° 
4,7/ 87,8° 
3,8/ 82,20 
3,2/ 77,59 


27,7/162,4° 
22,6/140,7° 
15,6/119,7° 
7,3/ 96,99 
4,7/ 86,19 
3,8/ 80,5° 
3,2/ 76,2° 


32,3/158,8° 
24,7/135,0° 
16,0/114,6° 
7,2/ 94,3° 
4,7/ 84,3° 
3,7/ 79,19 
3,2/ 74,99 


Soe 


1,00/ —2,7° 
0,98/ —6,6° 
0,94/—12,2° 
0,81/—20,2° 
0,74/—22,9° 
0,71/—24,29 
0,70/—25,7° 


0,99/ —4,9° 
0,94/—11,2° 
0,84/—17,9° 
0,67/—21,99 
0,62/—22,2° 
0,61/—22,8° 
0,60/—24,0° 


0,97/ —7,3° 
0,88/—15,5° 
0,74/—20,8° 
0,59/—20,5° 
0,56/—20,3° 
0,56/—20,9° 
0,55/—22,19 


0,96/ —8,7° 
0,85/—17,2° 
0,70/—21,0° 
0,57/—19,1° 
0,55/—19,1° 
0,55/—19,9° 
0,54/—21,3° 


0,94/—10,1° 
0,80/—18,49 
0,66/—20,1° 
0,56/—17,3° 
0,55/—17,8° 
0,54/—18,9°9 
0,54/—20,5° 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Veg = 10 V; Tamb = 25 OC; typical values. 


Ic 
mA 


10 


14 


20 


f 
MHz 


Sie 


0,89/ —8,7° 
0,86/ —21,29 
0,80/ —40,9° 
0,61/ —85,3° 
0,48/—115,4° 
0,44/—131,49 
0,40/—145,6° 


0,77/ —13,6° 
0,73/ —32,3° 
0,62/ —58,8° 
0,41/—107,2° 
0,32/—135,9° 
0,30/—150,0° 
0,28/--162,99 


0,66/ —19,4° 
0,58/ —44,7° 
0,45/ —76,2° 
0,29/—125,1° 
0,24/—151,8° 
0,24/—162,9° 
0,23/—174,8° 


0,60/ —23,2° 
0,51/ —52,5° 
0,38/ —86,2° 
0,26/—134,3° 
0,22/—159,3° 
0,22/—169,0° 
0,22/ 179,89 


0,54/ —28,2° 
0,45/ —61,7° 
0,33/ —97,5° 
0,24/—143,7° 
0,22/—166,4° 
0,22/—174,7° 
0,22/ 176,3° 


Sre 


0,008/83,6° 
0,021/78,5° 
0,038/69,5° 
0,069/55,8° 
0,081/53,8° 
0,086/55,5° 
0,093/58,9° 


0,008/81,8° 
0,019/74,7° 
0,032/65,6° 
0,054/61,4° 
0,071/65,9° 
0,082/68,6° 
0,095/71,5° 


0,007/80,1° 
0,017/71,8° 
0,027/65,4° 
0,049/68,7° 
0,070/73,5° 
0,084/75,2° 
0,099/76,8° 


0,007/78,6° 
0,016/70,6° 
0,025/66,4° 
0,047/72,0° 
0,069/76,2° 
0,085/77,3° 
0,100/78,5° 


0,007/77,4° 
0,015/69,5° 
0,023/67,5° 
0,046/74,4° 
0,069/78,0° 
0,084/78,7° 
0,100/79,7° 


Sfe 


6,8/174,4° 
6,5/164,6° 
6,0/149,69 
4,3/119,8° 
3,1/101,2° 
2,6/ 92,19 
2,2/ 85,0° 


14,2/170,5° 
13,2/155,8° 
11,0/136,8° 
6,3/107,7° 
4,2/ 92,9° 
3,5/ 86,19 
2,9/ 80,5° 


22,5/165,9° 
19,5/147,0° 
14,5/126,0° 
7,2/100,6° 
4,7/ 88,8° 
3,8/ 82,6° 
3,2/ 78,3° 


27,2/163,0° 
22,6/141,8° 
15,7/120,7° 
7,5/ 97,8° 
4,8/ 86,8° 
3,9/ 81,3° 
3,3/ 76,8° 


31,7/159,9° 
24,7/136,8° 
16,3/116,2° 
7,4/ 95,39 
4,8/ 85,2° 
3,8/ 80,19 
3,3/ 76,0° 


BFR92A 


Soe 


1,00/ —2,5° 
0,98/ —6,1° 
0,94/—11,3° 
0,82/—18,7° 
0,75/—21,3° 
0,73/—22,5° 
0,72/—23,9° 


0,99/ —4,5° 
0,95/—10,3° 
0,85/—16,6° 
0,69/—20,4° 
0,64/—20,8° 
0,63/—21,3° 
0,62/—22,4° 


0,97/ —6,6° 
0,90/—14,1° 
0,76/—19,3° 
0,62/—19,2° 
0,59/—19,0° 
0,58/—19,7° 
0,58/—20,9° 


0,96/ —7,9° 
0,86/—15,8° 
0,72/—19,6° 
0,60/—18,0° 
0,57/—18,0° 
0,57/—18,7° 
0,57/—20,19 


0,95/ —9,1° 
0,82/—16,8° 
0,68/—18,8° 
0,59/—16,4° 
0,57/—16,9° 
0,57/—17,89 
0,57/—19,4° 
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Fig. 3 Input impedance derived from 
input reflection coefficient s; 
co-ordinates in ohm x 50. 

VceE = 10 V; Ic = 14 mA; Tamb = 25 OC; 
typical values. 


Fig. 4 Reverse transm ission coe fficient Sre. 
VCE = 10 V; Ic = 14 mA; Tamb = 25 OC; 
typical values. 
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N-P-N 1 GHz wideband transistor BFR92A 


Fig. 5 Output impedance derived from 
output reflection coefficient Soe 
co-ordinates in ohm x 50. 

VcE = 10 V; Ic = 14 mA; Tamb = 25 °C; 
typical values. 


Fig. 6 Forward transmission 
coefficient Sfe. 

VcE = 10 V; Ic = 14 mA; Tamb = 25 °C; 560 

typical values. 7Z84600.1 
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Fig. 7 Power derating curve. 
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Fig.8 Veg = 10 V; Tj = 25 OC; Fig. 9 IE =le = 0; f = 1 MHz; Tj = 25 OC; 
typical values. typical values. 
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25 OC; typical values. 


500 MHz; Tj = 25 OC; 


Fig. 11 Ic = 14 mA; f 


typical values 


= 25 9C; 


0,2 


Fig. 12 Vcg=10V; Ic 


= 500 MHz; Tj 


Fig. 10 VcgE = 10 V; f 
0,1 


typical values. 
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4 mA; Zs = 
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800 MHz; Tampb = 


Fig. 13 Circles of constant noise figure. 
Vege = 10 V; Ile =4 mA; f= 
typical values. 
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N-P-N 1 GHz wideband transistor BFR9O2A 
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Fig. 14 Voce = 10 V; f = 800 MHz; Zs = optimum; Tamp = 25 °C; typical values. 
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Fig. 15 Vee =10V;Ic = 14 mA; Fig. 16 Vee =10V;Ic = 14 mA; 
Tamb = 25 °C; typical values. Tamb = 25 °C; typical values. 
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Fig. 17 Veg = 10 V; Vo = 43,5 dBmV = 150 mv; 


25 OC; 


measured in MATV test circuit (see Fig. 2); 


typical values. 


F(p+q—r) = 793,25 MHZ; Tamb 
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=10V; Vo =60 mV; 
25 OC; measured in 


Fig. 18 Vcge 
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MATV test circuit (see Fig. 2): typical values. 
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A 
N-P-N 1 GHz WIDEBAND TRANSISTOR eo 
N-P-N transistor in a SOT-23 plastic envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analysers etc. The transistor features very low intermodulation distortion and high power gain; 
thanks to its very high transition frequency, it also has excellent wideband properties and low noise up 
to high frequencies. 
P-N-P complement is the BFT93. a 
QUICK REFERENCE DATA 
Collector-base voltage (open emitter) VCBO max. 15 V 
Collector-emitter voltage (open base) VcEQ max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 
Ic = 30 mA; Voce =5V ft typ. 5 GHz 
Feedback capacitance at f = 1 MHz 
Ic=2mA;VcE=5V Cre typ. 0,8 pF 
Noise figure at optimum source impedance © 
Ic =2 mA; Vcge = 5 V; f = 500 MHz; F typ. 1,9 dB 
Max. unilateral power gain 
Ic = 30 mA; Vcg = 5 V; f = 500 MHz; GuM typ. 16,5 dB 
Intermodulation distortion at Tamp = 25 °C 
Ic = 30 mA; Vcg = 5 V; Ry = 75 Q; Vo = 300 mV 
Fip +q—r) = 493,25 MHz dim typ. —60 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFR93 = R1 
3 
0,150 
0,090 ; 
// 
1 
0,1 
10° —P| |<«— ’ 
ane max 
= \ 40° 
r, SP 
ely my, 
max 30° 
max 7266908.10 
TOP VIEW 
If required, the R-version (reverse pinning) is available on request. 4 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (LEC 134) 

Collector-base voltage (open emitter) VcCBO | max. 15 
Collector-emitter voltage (open base) VCEO max. 12 
Emitter-base voltage (open collector) VEBO max. 2,0 
Collector current (d.c.) | lc max. 35 
Total power dissipation up to Tamp = 60 °C** Prot max. 200 
Storage temperature Tstg —65 to +150 
Junction temperature Tj max. 150 


THERMAL CHARACTERISTICS * 
Tj = Px (Reh j-t + Rthts + Rths-al + Tamb 


Thermal resistance 


From junction to tab Rth j-t 7 60 
From tab to soldering points Rth t-s = 280 
From soldering points to ambient ** Rths-a = 90 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0; Veg =10V IcBO max. 50 
D.C. current gain 4 ae 25 

lc =30mA; VcE=5V hee Evp: 50 
Transition frequency at f = 500 MHz 4 

lc = 30 mA; VcE=5V fy typ. 5 
Collector capacitance at f = 1 MHz | 

le =1,=0; Vcp = 10V Cy typ. 0,7 
Emitter capacitance at f = 1 MHz 

lc =l.=0; Vep=0,5 V Ce typ. 1,8 
Feedback capacitance at f = 1 MHz 

lc =2 mA; Vee = 5 V; Tamb = 25 OC Cre typ. 0,8 


4 WWeasured under pulse conditions. 
* See Thermal characteristics. 
** Mounted on aceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 1 GHz wideband transistor 


Noise figure at optimum source impedance * 


Ic =2mMA; Vce = 5 V; f = 500 MHz; Tamb = 25 OC F typ. 


Max. unilateral power gain (s;-_ assumed to be zero) 
ISfel? 


G = (0 bl 
UM °9'(1 = Isiel2) (1 — Isgel?) 


Ic = 30 mA; VcE = 5 V; f = 500 MHZ; Tamb = 25 OC Gum typ. 


Intermodulation distortion at Tampb = 25 OC * 
lc = 30 mA; Veg = 5 V; RE = 75 22; V.S.W.R. <2 
Vp = Vo = 300 mV at fy = 495 25 MHz 
Vr = Vo —6dB at f, = 505,25 MHz 


Measured at f(y + gq — r) = 493,25 MHz dim typ. 


7262678 


Fig. 2 Intermodulation test circuit. 


L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4mm 
L2 and L3 5 wH (code number: 3122 108 20150) 


* Crystal mounted in a BFR91 envelope. 


BFR93 


1,9 dB 


16,5 dB 


—60 dB 
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Fig. 3 Power derating curve. 
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N-P-N 1 GHz wideband transistor BFR93 
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N-P-N 1 GHz wideband transistor BF R93 


circles of constant noise figure 
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N-P-N 1 GHz WIDEBAND TRANSISTOR = 


N-P-N transistors in a SOT-23 plastic envelope. They are primarily intended for use in v.h.f./u.h.f. 
broadband amplifiers. The transistors feature: 


@ low noise; 

@ very low intermodulation distortion: 
@ high power gain; 

@ P-N-P complement to the BFR93 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 15 V 
Collector-emitter voltage (open base) VCEQO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamph = 45 OC Prot max. 250 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 30 MA; Veg =5V tr typ. 5 GHz 
Feedback capacitance at f = 1 MHz 

lc = 0; Voce =5 V; Tamb = 25 9C Cre typ. 0,6 pF 
Noise figure at optimum source impedance 

Ic =4 mA; VcgE = 8 V; f = 800 MHz F typ. 1,6 dB 


Output voltage at dj,, = —60 dB 
Ic = 30 MA; VcgE =8V; RL =75Q; Tamb = 25 OC 


MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. 30. BFR93A = R2 


8 
0,150 
J He HH 7 


. eles OA 
10 max Ml 2,5 
Ee 1,2. max 
os \ 10° 


7266908.10 


TOP VIEW 


If required, the R-version (reverse pinning) is available on request 
See also So/dering recommendations. 
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BFRO3A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcCBO max. 15 V 
Collector-emitter voltage (open base) VCEO max. 12 V 
Emitter-base voltage (open collector) VEBO max. 2,0 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tampb = 45 9C** Prot max. 250 mW 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL CHARACTERISTICS* 
Tj =P x (Rehj-tt Rthtes + Rths-a) + Tamb 


Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rtht-s = 280 K/W 
From soldering points to ambient** Rth sa = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =O; Vep=5V ICBO max. 50 nA 

D.C. current gain4 
cs ; os min. 40 

Ic =30 mA; VcE=5V hee fp. 90 
Transition frequency at f = 500 MHz4 

I¢ = 30 MA; Vce=5V fT typ. 5 GHz 
Collector capacitance at f = 1 MHz 

le =le=0;Vcp=5V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz 

Ic =|, =0; Veg =0,5 V Co typ. 1,9 pF 
Feedback capacitance at f = 1 MHz 

Ic =0; Voge =5 V; Tamb = 25 OC Cre typ. 0,6 pF 
Noise figure at optimum source impedance& , 

lc =4mA; VcE =8 V; f = 800 MHz F typ. 1,6 dB 

Ic = 30 mA; VcgE = 8 V; f = 800 MHz F typ. 2,3 dB 
Maximum unilateral power gain (s-~ assumed to be zero) 

See Figs 10 to 15 

Isfel’ 
G (in dB) = 10 log ————_—__—______ 
al (1 = Isigl?) (1 — ISg@l”) 
Ic = 30 mA; VcE = 8 V; f = 800 MHZ; Tamp = 25 OC GuM typ. 14 dB 


& Measured under pulse conditions. 
* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 1 GHz wideband transistor BFR9O3A 


Output voltage at dj,, = —60 dB (see Figs 2 and 16)* 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 30 mA; Vce =8 V; Ry = 75 Q; Tamb = 25 OC 


Vq =V,—6 dB fg = 803,25 MHz 
Vr = Vo —6 dB ; f, = 805,25 MHz 
Measured at F(p+q—r) = 793,25 MHz Vo typ. 425 mV 


Second harmonic distortion (see Figs 2 and 17)* 
Ic = 30 MA; VcE =8V; Ry = 75 2; Tampb = 25 OC 
Vp = 200 mV at fp = 250 MHz 
Vq = 200 mV at fg = 560 MHz 


measured at f(5+q) = 810 MHz d9 typ. -—50 dB 
1,5 nF 
1,5 nF =——o +Vcc 
*VBB OC : 
aa L3 ‘ 
10kQ 
L2 1 nF 
TnF 
L1 
|270.0 cee [—o 752 
1nF (7 
pee | te) 


3,3 pF fis. 0,68 pF 
i a : 7282709 


Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3=5 wH micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm. 


* Measured on same crystal in a SOT-37 envelope (BF R91A). 
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BFR93A 


s-parameters (common emitter) 


VCE Ic 
V mA 
5 2 
5 5 
5 10 
5 20 
5 30 


December 1986 


f 
MHz 


40 
100 
200 
500 
800 


Sie 


0,89/ —12,49 
0,87/ —30,1° 
0,80/ —56,3° 
0,64/—109,59 
0,57/—140,39 
0,54/—154,5° 
0,53/—166,69 


0,77/ —19,9° 
0,72/ —46,9° 
0,62/ —81,4° 
0,48/—134,4° 
0,45/—159,8° 
0,44/—170,89 
0,43/ 179,89 


0,63/ —29,79 


0,56/ —66,2° 
0,47/—105,49 
0,41/—152,0° 
0,39/—171,79 
0,39/ 179,690 
0,39/ 171,6° 


0,47/ —44,2°9 
0,42/ —90,79 
0,39/—129,49 
0,37/—165,19 
0,37/ 179,59 
0,36/ 173,0° 
0,37/ 166,2° 


0,39/ —56,39 
0,38/—106,89 
0,37/—141,6° 
0,37/—171,0° 
0,37/ 175,99 
0,36/ 170,0° 
0,37/ 163,99 


Sre 


0,016/82,3° 
0,038/74,2° 
0,067/61,8° 
0,106/44,3° 
0,116/41,8° 
0,119/43,9° 
0,124/48,2° 


0,015/79,4° 
0,033/68,6° 
0,053/57,0° 
0,079/52,6° 
0,099/57,8° 
0,114/61,0° 
0,131/64,2° 


0,013/76,5° 
0,028/64,8° 
0,042/57,8° 
0,070/62,6° 


0,099/67,6° 


0,119/69,10 
0,140/70,5° 


0,012/73,89 
0,023/63,99 
0,034/62,9° 
0,067/70,59 
0,101/73,29 
0,124/73,4° 
0,148/73,69 


0,011/72,3° 
0,021/64,5° 
0,032/66,4° 
0,067/73,5° 
0,102/75,2° 
0,126/74,89 
0,150/74,6° 


Sfe 


7,0/171,8° 
6,7/160,1° 
6,0/142,3° 
3,8/110,6° 
2,7/ 91,59 
2,2/ 82,89 
1,9/ 75,19 


15,1/166,8° 
13,5/149,7° 
10,5/128,5° 
5,5/100,5° 
3,6/ 85,69 
3,0/ 78,8° 
2,5/ 72,99 


24,4/161,0° 
20,0/139,4° 
13,6/118,0° 
6,4/ 94,89 
4,1/ 82,79 
3,4/ 76,79 
2,8/ 71,59 


35,2/154,0° 
25,4/129,3° 
15,6/109,7° 
6,8/ 90,99 
4,4/ 80,39 
3,6/ 75,49 
3,0/ 70,39 


40,8/149,5° 
27,4/124,09 
16,0/105,8° 
6,9/ 88,99 
4,4/ 79,19 
3,6/ 74,29 
3,0/ 69,59 


Soe 


0,88/ —4,8° 
0,96/—11,3° 
0,88/—20,1° 
0,69/—31,9° 
0,60/—35,5°9 
0,58/—38,0° 
0,56/—40,29 


0,97/ —8,8° 
0,89/—19,6° 
0,73/—30,3° 
0,51/—37,3° 
0,44/—37,9° 
0,42/—39,3° 
0,41/—40,9° 


0,95/—13,59 
0,80/—17,8° 
0,59/—37,3° 
0,39/—39,0° 
0,35/—38,29 
0,34/—39,1° 
0,33/—40,7° 


0,90/—19,2° 
0,68/—35,09 
0,47/—41,0° 
0,32/—38,4° 
0,29/—37,49 
0,29/—38,3° 
0,28/—40,0° 


0,86/—22,5° 
0,61/—37,9° 
0,41/—41,19 
0,29/—36,6° 
0,27/—36,0° 
0,27/—37,19 
0,27/—39,0° 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) 


VCE 
V 


Ic 
mA 


10 


20 


30 


f 
MHz 


Sie 


0,90/ —12,2° 
0,88/ —29,2° 
0,81/ —54,79 
0,64/—107,0° 
0,56/—138,19 
0,54/—152,6° 
0,52/—165,29 


0,78/ —19,2° 
0,73/ —44,6° 
0,63/ —78,1° 
0,48/—131,29 
0,44/—157,3° 
0,42/—168,3° 
0,42/—178,39 


0,66/ —27,7° 
0,58/ —62,0° 
0,48/—100,19 
0,40/—148,29 
0,38/—169,19 
0,37/—178,3° 
0,37/ 173,6° 


0,53/ —39,6° 
0,45/ —83,0° 
0,39/—122,0° 
0,35/—161,3° 
0,35/—177,99 
0,34/ 175,29 
0,34/ 168,3° 
0,47/ —48,0° 
0,41/ —95,5° 
0,36/—132,8° 
0,35/—166,6° 
0,34/ 178,89 
0,34/ 172,79 
0,34/ 166,0° 


Sre 


0,015/82,1° 
0,036/74,5° 
0,064/62,4° 
0,103/44,9° 
0,112/42,19 
0,116/44,1° 
0,120/48,5° 


0,014/79,4° 
0,032/69,0° 
0,051/57,5° 
0,077/52,5°9 
0,096/57,7° 
0,110/61,0° 
0,126/64,3° 


0,013/76,7° 
0,027/65,4° 
0,041/58,0° 
0,068/62,2° 
0,096/67,4° 
0,116/69,0° 
0,136/70,5° 


0,012/73,89 
0,023/63,9° 
0,034/62,2° 
0,066/69,7° 
0,098/72,7° 
0,121/73,19 
0,143/73,4° 


0,011/72,29 
0,021/63,89 
0,032/64,99 
0,065/72,3° 
0,100/74,4° 
0,122/74,4° 
0,145/74,3° 


Sfe 


6,9/171,79 
6,6/160,4° 
5,9/143,19 
3,8/111,5° 
2,7/ 92,29 
2,3/ 83,6° 
1,9/ 75,9° 


14,8/166,99 
13,5/150,4° 
10,5/129,49 
5,6/101,3° 
3,7/ 86,39 
3,0/ 79,5° 
2,6/ 73,6° 


24,0/161,5° 
19,9/140,4° 
13,8/119,09 
6,5/ 95,49 
4,2/ 83,0° 
3,4/ 77,4° 
2,9/ 72,59 


34,7/154,8° 
25,6/130,5° 
15,9/110,69 
7,0/ 91,49 
4,5/ 80,79 
3,7/ 75,89 
3,1/ 71,29 


40,3/150,8° 
27,5/125,40 
16,4/106,8° 
7,1/ 89,69 
4,5/ 79,79 
3,7/ 74,79 
3,1/ 70,39 


BFR93A 


Soe 


0,99/ —4,8° 
0,96/—10,89 
0,89/—19,2° 
0,71/—30,6° 
0,62/—34,1° 
0,60/—36,4° 
0,58/—38,6° 
0,98/ —8,6° 
0,90/—18,7° 
0,75/—28,9° 
0,53/—35,7° 
0,46/—36,2° 
0,44/—37,5° 
0,43/—39,09 


0,95/—12,99 
0,81/—26,3° 
0,61/—35,59 
0,42/—37,0° 
0,37/—36,2° 
0,36/—37,0° 
0,35/—38,5° 


0,91/—18,19 
0,70/—33,2° 
0,49/—39,09 
0,34/—36,2° 
0,31/—35,19 
0,31/—36,0° 
0,30/—37,5° 
0,87/—20,9° 
0,63/—35,79 
0,44/—38,9° 
0,32/—34,4° 
0,30/—33,69 
0,30/—34,7° 
0,29/—36,5° 


December 1986 


423 


424 


BFR93A 


i a2 
Shep das ees 


© 


7284597 


feel elt Vo tle eed peed al ea 


LIA Tt tT 
po sia eyed led et lea 


By, 
Pea ees 
SERae 


+ 


Fig. 3 Power derating curve. 
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Fig. 5 Typical values collector capacitance 
le =Ilg=0; f=1 MHz; Tj = 25 OC. 


N-P-N 1 GHz wideband transistor 


BFR93A 
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Fig. 6 Typical values transition frequency at 
Voce = 5 V; f= 500 MHz; Tj = 25 OC. 
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Fig. 7 Typical values transition frequency at 
I¢ = 30 mA; f = 500 MHz; Tj = 25 °C. 
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N-P-N 1 GHz wideband transistor 


BFR9O3A 
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Fig.9 VcE = 8 V; f = 800 MHZ; Tamb = 25 °C. 
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Fig. 10 Typical values forward trans- 
mission coefficient as a function of 
frequency. VcgE =8 V; Ic = 30 mA; 
Tamb = 25 9C. 
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Fig. 11 Typical values unilateral power 
power gain as a function of frequency. 
VceE = 8 V; I¢ = 30 MA; Tamb = 25 OC. 
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BFRO3A re 


Fig. 12 Input impedance derived 
from input reflection coefficient sje 


co-ordinates in ohm x 50. | 
Vee =8 V; 1c = 30 MA; Tamb = 25 °C. 


_ Fig. 13 Reverse transmission 
ffici 


coefficient Sra. 
Vee =8V; Io = 30 MA; Tampb = 25 OC. 


fo) | 
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N-P-N 1 GHz wideband transistor: BFR9O3A 


1000_800 
500 
1200 200 


Fig. 14 Output impedance derived 
from output reflection coefficient soe 


co-ordinates in ohm x 50. 
Vce =8 V; I¢ = 30 mA; Tampb = 25 OC. 


Fig. 15 Forward transmission 
coefficient Sfp. 
VceE =8 V; I¢ = 30 MA; Tamb = 25 9C. 
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Fig. 16 Vcg =8 V; Vo = 425 mV = 52,6 dBmvV: 
F(p+q—r) = 793,25 MHZ; Tamb = 25 °C; 
measured in MATV test circuit (see Fig. 2). 
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Fig. 17 Voge = 8 V; Vo = 200 mV = 46 dBmV; 
f(p+q) = 810 MHZ; Tamp = 25 OC; measured in 
MATV test circuit (see Fig. 2). : 
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BFQ34 is recommended for new design BFR9Q4 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N resistance-stabilized transistor in a SOT-48 capstan envelope featuring extremely low cross 
modulation, intermodulation and second harmonic distortion. Thanks to its high transition frequency 
it has a high power gain in conjunction with good wideband properties and low noise up to high 
frequencies. 


It is primarily intended for CATV and MATV applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 30 V 
Collector-emitter voltage (open base) VCEQ max. 25 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation up to Ty, = 145 °C; f > 1 MHz Prot max. 3,5 W 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic = 90 mA; VceE = 20 V fT typ. 3,5 GHz 
Cross modulation distortion (channel 13) ive 61 dB 

Ic = 90 mA; VcE = 20 V; Vo = 48 dBmV dem ae _57 dB 

Ic = 90 MA; VE = 20 V; Vo = 32 dBmV dem WP: ae 
Intermodulation distortion at f(y + gq — r) = 194,25 MHz 

Ic = 90 mA; VcE = 20 V; Vo = 60 dBmV dim typ. —63 dB 
Broadband power gain 

ic = 90 he Ve. =20V Gp oe 
Noise figure at f = 200 MHz ‘ss 8 dB 

Ic = 90 mA; VcE= 20 V F ae 10 dB 
2nd harmonic distortion at f, + fg = 210 MHz 

Ic = 90 mA; VcE = 20 V; Vo = 48 dBmV do max.  —56 dB 


MECHANICAL DATA (see next page) 


PRODUCT SAFETY. These devices incorporate beryllium oxide, the dust of which is toxic. 
The devices are entirely safe provided that the BeO disc is not damaged. 
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MECHANICAL DATA 7 | Dimensions in mm 
Fig. 1 SOT-48. 


—~! 975max I+ 


 h—————— 25min ————+ 7266722.1 


When locking is required an adhesive instead of a lock washer is preferred. 


Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,17 mm. 

(7,5 kg cm) Mounting hole to have no burrs at either end. 

max. 0,85 Nm De-burring must leave surface flat; do not 

(8,5 kg cm) chamfer or countersink either end of hole. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO max. 30 V 
Collector-emitter voltage (Rpg = 10 £2) VCER max. 35 V 
Collector-emitter voltage (open base) VCEO max. 20 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current (d.c.) Ic max. 150 mA 
Collector current (peak value); f > 1 MHz ICM max. 300 mA 
Total power dissipation (d.c.) up to Tp = 160 °C Prot max. 2,5 W 
Total power dissipation up to Tp, = 145 °C; f > 1 MHz Prot max. 3,5 W 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = ~ 15 K/W 
From mounting base to heatsink = Rth mb-h = 0,6 K/W 
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N-P-N h.f. wideband transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; Veg = 20 V 
D.C. current gain 
Ic = 50 mA; Vcg = 20 V 
Ic = 150 mA; Vcg = 20 V 


Transition frequency at f = 500 MHz 
lc = 90 mA; VcgE = 20 V 
Ic = 150 mA; Veg = 20 V 
Collector capacitance at f = 1 MHz 
le = le=0; Vcp = 20 V 
Emitter capacitance at f = 1 MHz 
Ic =I, = 0; VEp =0,5 V 
Feedback capacitance at f = 1 MHz 
Ic = 10 mA; Vcg = 20 V 
Collector-stud capacitance at f = 1 MHz 


Noise figure at optimum source impedance 
Ic = 90 MA; VcE = 20 V; f = 500 MHZ; Tamb = 25 OC 


Maximum unilateral power gain (sre assumed to be zero) 
Stel? 

(1 — Isigl* (1 — Isoel*) 

Ic = 90 MA; Vcg = 20 V; f = 500 MHZ; Tampb = 25 OC 


Gum = 10 log 


GUM 


max. 


min. 
min. 


typ. 
typ. 


typ. 


typ. 


typ. 
typ. 


typ. 


typ. 


BFR94 


5 dB 


13,5 dB 


November 1986 


433 


BFR94 


CHARACTERISTICS (continued) 


Output voltage at dj, = —60 dB (see Fig. 2) 
(DIN 45004B, par. 6.3: 3-tone); Tamb = 25 OC 
Ic = 90 MA; Vcg = 20 V; Ry = 75 2 
Vp = Vo at dim = —60 GB; fp = 495,25 MHz 


Vq = Vo -6 dB i fg = 503,25 MHz 
Rr = Vo —6 GB ; f- = 505,25 MHz 
measured at f( + —r) = 493,25 MHz Vo typ. 700 mV 


7 7267489 


Fig. 2 MATV test circuit. 


L1=L2=5 wH Ferroxcube coil (code number: 3122 108 20153) 
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Input reflection coefficient sje 


7267480.1 
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APPLICATION INFORMATION 


Tamb = 25 °C unless otherwise specified 


Cross modulation distortion (channel 13)* 
Ic = 90 mA; VcE = 20 V; Vg = 48 dBmV 


Ic = 90 mA; VcE = 20 V; Vg = 32 dBmV 


Intermodulation distortion 
Ic = 90 MA; Vce = 20 V; Ry = 75 Q 
Vp = Vo = 60 dBmV at f= 196,25 MHz 
Measured at f(n4+qg—r) = 194,25 MHz 


Power gain 
Ic = 90 mA; VcgE = 20 V 


Noise figure 
Ic = 90 mA; VcE = 20 V; f = 200 MHz 


2nd harmonic distortion 
Ic = 90 mA; Vcge = 20 V 
fp = 66 MHz; fg = 144 MHz; fp + fg = 210 MHz; Vo = 48 dBmV 


* In 12-channel measuring equipment; channel 13 unmodulated. 
Vo = output level/signal, according to NCTA measuring standard. 
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N-P-N h.f. wideband transistor BFR94 
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Fig. 8 CATV test circuit. 


Frequency range 40 to 300 MHz (flatness gain + 0,2 dB) 
Return losses input and output < —16 dB 
Power gain Gp typ. 11 dB 


L1 = 2 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 3 mm 

L2 = 5 wH Ferroxcube coil (code number 3122 108 20153) 

L3 = 5 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 4,7 mm 

L4 = 19 turns enamelled Cu wire (0,3 mm) on Ferroxcube core (code no. 4322 020 91001) 
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in CATV test circuit 


| an 


a 


See RON e 


30 100 


Vo = 32 dBmV; VceE = 20 V; 
. 13; typical values. 


. 7267485 
intermodulation distortion ver- 


sus collector current measured 
in CATV test circuit 


150 
Ic (mA) 
Fig. 11 Veg = 20 V; Vo = 60 dBmV 


fin +q —r) = 194,25 MHz; typical values 
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cross modulation distortion ver - 
sus collector current measured 
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. | sect. 
cross modulation distortion‘ oe 


versus output voltage are 
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CATV test aan 


a (aBmv) 
Fig. 10 Veg = 20V; Ic = 90 mA; 
f = ch. 13; typical values. 


| | 7267488 
second harmonic distortion ver- 


sus collector current measured 
in CATV test circuit 


50 100. 


150 
Ic (mA) 
Fig. 12 VcE = 20 V; Vo = 48 dBmV; 


f = 210 MHz; typical values. 


BFR95 


N-P-N H.F. WIDEBAND TRANSISTOR <— 


N-P-N resistance stabilized transistor in a TO-39 metal envelope , with collector connected to the case. 


Due to very linear characteristics the transistor features low cross modulation, intermodulation and 
second harmonic distortion. Thanks to its high transition frequency it has a high power gain combined 
with excellent wideband properties and low noise up to high frequencies. 


The BFR9Q5 is primarily intended for CATV and MATV applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 30 V 
Collector-emitter voltage (open base) VCEO max. 25 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation up to Tmp = 125 °C Prot max. 1,5 W 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 
Ic = 80 mA; Vcge = 20 V fy typ. 3,5 GHz 
Cross modulation distortion (channel 13) 
Ic = 80 MA; VcE = 18 V; Vp = 48 dBmV d Nee ob 
: ae oe max. —57 dB 
= ; 2 Ve typ.  —93 dB 
Ic = 80 mA; VcE = 18 V; Vo = 32 dBmV dem hai, 280/48 
Intermodulation distortion at f(p + q - r) = 194,25 MHz | 
Ic = 80 mA; VcE = 18 V; Vo = 60 dBmV dim typ. —64 dB 
Power gain 
8 dB 
Ic = 80 mA; Vcr = 18 V Gp ae a6 
Noise figure at f = 200 MHz 
9 dB 
Ic = 80 mA; Vcr = 18 V F Oe aac 
Second harmonic distortion at f(p + g) = 210 MHz 
lc = 80 mA; VcE = 18 V; Vg = 48 dBmV d9 typ. —62 dB 


MECHANICAL DATA (see next page) 
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MECHANICAL DATA 
Fig. 1 TO-39 
Collector connected to case 


Maximum lead diameter guaranteed only for 12,7 mm. 


Accessories: 56245 (distance disc). 


RATINGS 


Dimensions in mm 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) note 1 
Collector-emitter voltage (Rae = 10 £2) note 2 
Collector-emitter voltage (open base) note 2 
Emitter-base voltage (open collector) note 3 
Collector current (d.c.) 

Collector current (peak value); f > 1 MHz 


Total power dissipation 
up to Tamb = 25 OC 
up to Tmb = 125 OC 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 
From junction to mounting base 


Notes 


1. At Ic = 100 pA. 
2.Atic= 10 mA. 
3. At le = 100 A. 
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A max 
—_—_——————— 
} EE | 
12,7 »| 7259322.2 
min 
VCBO max. 30 
VCER max. 35 
VCEO max. 25 
VEBO max. 3 
Ic max. 150 
IcM max. 300 
Prot max. 0,7 
Prot max. 1,5 
Tstg —B65 to +200 
Tj max. 200 
Rit j-a = 250 
Rthj-mb = 50 


K/W 
K/W 


N-P-N h.f. wideband transistor BFR95 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


l- = 0; Vep = 20 V ICBO max. 50 wA << 
D.C. current gain 

Ic = 50 mA; Vcg = 20 V hFE min. 30 

Ic = 150 mA; Vcg = 20 V hre min. 30 
Transition frequency at f = 500 MHz <_ 

Ic = 80mA; Vcge = 20 V fT typ. 3,5 GHz 

Ic = 150 mA; Vcg = 20 V ft typ. 3,5 GHz 
Collector capacitance at f = 1 MHz 

le =!e=0; Veg = 20 V Ce typ. 3,5 pF 
Feedback capacitance at f = 1 MHz 

lc = 10 mA; VcgE = 20 V Cre typ. 1,6 pF 


APPLICATION INFORMATION 
Measuring conditions: Ic = 80 mA; Vcg = 18 V; Tamb = 25 OC 
Cross modulation (channel 13) (note) 


ee typ. —61 dB 
Vo = 48 dBmvV dem max. —57 dB 
a typ. —93 dB 
Vo = 32 dBmvV dem eed —89 dB 
Intermodulation distortion 
Vp = V_ = 60 dBmV at fp = 196,25 MHz 
Vg = Vo —6 cB at fg = 203,25 MHz 
V> = Vo —6 dB at f- = 205,25 MHz 
Measured at f(p + gq — -) = 194,25 MHz dim typ. —64 dB 
Power gain Gp lees : a mares 
Noise figure at f = 200 MHz F BAe 
2nd harmonic distortion at f(g + g) = 210 MHz 
‘i . pt q)- typ.  —62 dB 
fp = 66 MHz: fq= 144 MHz; Vg = 48 dBmV d9 nae 56 dB 
Note 


In 12-channel measuring equipment; channel 13 unmodulated. 
Vo = output level/signal, in accordance with NCTA measuring standard. 
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APPLICATION INFORMATION 
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J 7267491 


Fig. 2 CATV test circuit. 
Frequency range 40 to 300 MHz 
Power gain Gp typ. 9 dB 


L1= 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3mm 

L2= 5 pH Ferroxcube coil (cat. no. 3122 108 20153) 

L3= 3 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 4,7 mm 

L4 = 19 turns enamelled Cu wire (0,3 mm) on Ferroxcube core (cat. no. 4322 020 91001) 
L5= 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3 mm. 
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BFRQ6S is recommended for new design BFR96 


N-P-N 1 GHz WIDEBAND TRANSISTOR — 


N-P-N transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum analysers, etc. The tran- 

sistor features very low intermodulation distortion and high power gain; thanks to its very high tran- 

sition frequency, it also has excellent wideband properties and low noise up to high frequencies. 

P-N-P complement is BFQ32. — 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  —max. 20 V 
Collector-emitter voltage (open base) VCEOQ max. 15 V 
Collector current (d.c.) Ic max. 75 mA 

Total power dissipation up to Tampb = 60 °C Prot max. 500 mW 
Junction temperature Tj max. 175 °C 
Transition frequency at f = 500 MHz 

Ic = 50 mA; Vcge = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA; Veg = 10 V Cre max. 1,4 pF 
Noise figure at optimum source impedance 

lc = 50 mA; VcgE = 10 V; f = 500 MHz F typ. 3,3 dB 
Maximum unilateral power gain | 

Ic = 50 mA; Vcg = 10 V; f = 500 MHz GuM typ. 15,2 dB 
Output voltage at dj,, = —60 dB << 

lc = 50 mA; Vcg = 10 V; Ry = 75 Q 

fiotq — r) = 493,25 MHz Vo typ. 500 mV <«— 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. | 


Connections 


1. Base 
2. Emitter 
3. Collector 

17,4 

min 

++ 0,24 max 
1,2 max—> 1273904.3 
* > 2,7 <q 

(1) = type number marking. max 
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BFR96 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 3 .V 
Collector current (d.c.) | Ic max. 75 mA 
Collector current (peak value); f > 1 MHz ICM max. 150 mA 


Total power dissipation up to Tamb = 60 °C 
mounted on a fibre-glass print 


of 40 mm x 35 mm x 1,5 mm Prot max. 500 mW 
Storage temperature | — Tstg —65 to+ 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 35 mm x 1,5 mm Rthj-a = 230 K/W 


— From junction to case Rthj-c = 70 K/W 


| lL =F 7272664 
3 , 
ie 6 - 


Fig. 2 Requirements for fibre-glass print. 


Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 1,5 mm. 
Tracks are fully tin-lead plated. Dimensions in mm. 
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N-P-N 1 GHz wideband transistor BFR96 


CHARACTERISTICS 
Tj = 25 ©C unless otherwise specified 


Collector cut-off current 


le =0; Vep=10V ICBO max. 100 nA 

D.C. current gain ; 35 tank 
Ic = 50 mA; Veg = 10 V hrE ae = 
Ir = : = min. 25 
c=/5mMA;VcE= 10 V hFE ave 59 

Transition frequency at f = 500 MHz ae 40 GHz +> 
Ic = 50 mA; Vcg = 10 V fr fb: 50 GHz 

min. 4,4 GHz 

Ic =75mA; VcE=10V fT typ. 885 GHz 


Collector capacitance at f = 1 MHz 


le =le=0; Vep=10V Co typ. 1,3 pF 
Emitter capacitance at f = 1 MHz 
Ic =1,=0; Veg =0,5 V Ce typ. 6,5 pF 
Feedback capacitance at f = 1 MHz ‘vp 10 pF 
= . = . = Oo . ' 
lc = 10 mA; VcgE = 10 V; Tamb = 25 PC Cre wine IA OE 
Noise figure at optimum source impedance 
Ic = 50 mA; Veg = 10 V; f = 500 MHZ; Tampb = 25 OC F typ. 3,3 dB 
Ic = 50 mA; Vcg = 10 V; f = 800 MHZ; Tampb = 25 OC F typ. 3,8 dB 
Maximum unilateral power gain (s-— assumed to be zero) 
Su ioige—  e 
on (1 — Isig?)(1 — Isoel?) | 
Ic = 50 mA; Vcg = 10 V; f = 500 MHZ; Tamb = 25 PC Gum typ. 15,2 dB git 
Ic = 50 mA; Vcg = 10 V; f = 800 MHZ; Tampb = 25 OC Gum typ. 11,5 dB 
—q4—— 
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CHARACTERISTICS (continued) 


—e Output voltage at dj, = —60 dB (see Fig. 3) 
(DIN 45004B, par. 6.3: 3-tone); Tambp = 25 PC 
Ic = 50 mA; VcE = 10 V; Ry, = 75Q 


Vp = Vo at dim = —60dB; fp = 495,25 MHz 


Vq = Vo —6 GB ; fg = 503,25 MHz 
Rr = Vo —6 dB ; f- = 505,25 MHz 
measured at f(p + gq — r) = 493,25 MHz 


15nH 


Vo typ. 500 mV 


Vec 
+24V 


7267811 


Fig. 3 Intermodulation test circuit. 
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N-P-N 1 GHz wideband transistor 
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Fig. 4 Vege = 10 V; Tj = 25 a typ. values. 
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Fig.6 Ip = lg =0;f=1 MHz; Tj = 25 °C; 
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BFR96 
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Ic (mA) 
Fig.5 Voge = 10 V; f= 500 MHz; 
Tj = 25 OC; typical values. 
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(MHz) 10° 
Fig. 7 Voge = 10 V; Ic = 50 mA; 
Tamb = 25 °C; typical values. 
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Fig.8 Voge = 10 V; Ic = 50 mA; 
Tamb = 25 °C; typical values. 


Fig. 9 Voce = 10 V; Ic = 50 mA; 
Tamb = 25 °C; typical values. 


N-P-N 1 GHz wideband transistor 


Fig. 10 Vcge = 10 V; Ic = 50 mA; 
Tamb = 25 °C; typical values. 


Fig. 11 Voge = 10 V; Io = 50 mA; 
Tamb = 25 °C; typical values. 


Forward transmission coe fficient ste 


BFR96 
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Fig. 12 Veg = 10 V; f= 500 MHz; Fig. 13 Circles of constant noise figure. 
Ys = optimum; Tamb = 25 °C; typical values. Ic = 50 mA; Vcg = 10 V; f = 500 MHz; 
Tamb = 25 OC; typical values. 
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BFR96S 


N-P-N 1 GHz WIDEBAND TRANSISTOR a 


N-P-N transistor in a plastic SOT-37 envelope, primarily intended for MATV applications. The device 
features excellent output voltage capabilities. P-N-P complement is BFQ32S. <— 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 100 mA 
Total power dissipation up to Tamp = 70 °C Prot max. 700 mW 
Junction temperature qj max. 175 OC 
Transition frequency at f = 500 MHz 

Ic = 70 mA; Vcg = 10 V fT typ. 5.0 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 0; Veg = 10V Cre typ. 1,0 pF 
Noise figure at optimum source impedance 

lc = 70 mA; Veg = 10 V; f = 800 MHz F typ. 4,0 dB 
Maximum unilateral power gain 

Ic = 70 mA; Vcg = 10 V; f = 800 MHz GuM typ. 11,5 dB 


Output voltage at djp,, = —60 dB (see Fig. 3) 
Ic =70 mA; Vce = 10 V; Rp = 752 


Fip+q—r) = 793,25 MHz Vo typ. 700 mV 
- Output power at 1 dB gain compression Pry typ. +21 dBm 


Third order intercept point ITO typ. +40 dBm 


MECHANICAL DATA 


SOT-37 (see Fig. 1). 
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BFR9I6S 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 


Connections 


1. Base 
2. Emitter 
3. Collector 


_ 


; ! 
|. 0,24 max 7 -1,05 max 


1,2 max-—> —< 12.73904.3 


(1) = type number marking. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBo max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 3 V 
Collector current (d.c.) Ic max. 100 mA 


Total power dissipation up to Tamp = 70 °C 
mounted on a fibre-glass print (see Fig. 2) 


of 50 mm x 50 mm x 1,5 mm Prot max. 700 mW 
Storage temperature | Tstg —65 to+ 175 OC 
Junction temperature | Tj max. 175 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print (see Fig. 2) | 
of 50 mm x 50 mm x 1,5 mm Rth j-a 


150 K/W 
—e From junction to case Rth j-c _ = 90 K/W 
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N-P-N 1 GHz wideband transistor BF R96S 


Cc & b 7283262 


Fig. 2 Requirements for fibre-glass print. (Dimensions in mm.) 
Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 
1,5 mm. Tracks are fully tin-lead plated. Shaded area is Cu. 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le =0; Vep = 10V ICBO max. 100 nA 
D.C. current gain wie 

Ic = 70 mA; Vcg = 10 V hFe min. 25 
Transition frequency at f = 500 MHz 

Ic = 70 mA; Vcfg = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =1,=0; Vcp =10V Co typ. 1,5 pF 
Emitter capacitance at f = 1 MHz | 

Ic =|. =0; Vep =0,5 V : Co typ. 6,5 pF 
Feedback capacitance at f = 1 MHz | 

lc =0; Vcp =10V Cre typ. 1,0 pF «=— 


Noise figure at optimum source impedance 
Ic = 70 mA; VcE = 10 V; f = 800 MHZ; Tamp = 25 OC F typ. 4,0 dB 


Maximum unilateral power gain (s;~ assumed to be zero) 


mn (1 = |sjel?) (1 — Ispel?) 
Ic = 70 mA; Vcg = 10 V; f = 800 MHz; Tamp = 25 OC. Gum typ. (11,5 dB 
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BFR96S 


Output voltage at dj, = —60 dB (see Figs 3 and 5) 
(DIN45004B, par. 6.3: 3-tone) 
Ic = 70 mA; VcgE = 10 V; Ry = 75 Q; Tarp = 25 OC 


Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Vq = Vo —6 GB; fg = 803,25 MHz 
Vr = Vo —6 GB; f, = 805,25 MHz 
Measured at f(p+q—r) = 793,25 MHz Vo typ. 700 mV 


Second harmonic distortion (see Figs 3 and 6) 
Ic = 70 mA; Vcg = 10 V; Ry = 75 Q; Tamp = 25 OC 
Vp = Vo = 316 mV = 50 dBmV; f, = 250 MHz 
Vq=Vo= 316 mV = 50 dBmV; f,, = 560 MHz 


measured at f(p+q) = 810 MHz do typ. —52 dB 


Output power at 1 dB gain compression (see Fig. 3) 
I¢ = 70 MA; Veg = 10 V 
Rp = 75 2; Tamb = 25 OC - 
measured at f = 800 MHz | Piy typ. +21 dBm 


Third order intercept point (see Fig. 3) 
Ic = 70 mA; Veg = 10 V 
Ry = 75 2; Tamb = 25 PC 
Pp = !TO —6 dB; fp = 800 MHz 
Pg = 1TO —6 dB; fg = 801 MHz 


and at F(2p—q) = 799 MHz ITO typ. +40 dBm 
2,2 nF 
2,2nF — +VcCC 
+Vpp iter roar eret 
‘7, 
, L3 
10kQ 
| L2 
10 nF 1 nF 
LY: i 2002 -—— 752 
bas | te) Tit 
1nF 1 pF 
= 1.5pF | 
27.01] | 2701 ~ 47pF 
y Uf, y y 7289151 


Fig. 3 Intermodulation distortion and second harmonic distortion test circuit. 


L1=L3= 5 wH micro choke 
L2 = 1% turns Cu wire (0,4 mm); internal diameter 3,0 mm; winding pitch 1mm 
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N-P-N 1 GHz wideband transistor BFR96S 
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Fig. 4 Voge = 10 V; I¢ = 70 MA; Tamb = 25 °C; Fig. 5. 


typical values. 
¥P 7289154 


Intermodulation distortion (Fig. 5) and 

second harmonic distortion (Fig. 6) are 

measured in circuit (see Fig. 3). 

Fig. 5 Voge = 10 V; Vo = 700 mV = 56,9 dBmvV; 
f(p+q—r) = 793,25 MHz; Tamb = 25 OC; typ. values. 


Fig.6 Vcg = 10 V; Vg = 316 mV = 50 dBmV; 
f(p+q) = 810 MHz; Tamb = 25 °C; typ. values. 


25 50 75 100 


Fig. 6. 
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—+ S-parameters (common emitter) at Vce = 5 V; Tamb = 29 °C; typical values. 
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BFR96S 


Ic 
mA 


10 


30 


50 


70 


f 
MHz 
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40 
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Sie 


0,75/ —41,59 
0,62/—128,19 
0,55/—174,69 
0,56/+ 158,79 
0,58/+ 146,79 
0,61/+ 135,59 


0,60/ —59,19 
0,54/—146,1° 
0,50/+ 175,89 
0,52/+ 152,4° 
0,53/+ 141,0° 
0,56/+ 130,79 


0,39/—105,69 
0,44/—168,4° 
0,46/+ 165,19 
0,48/+ 145,49 
0,51/+ 135,69 
0,53/+ 126,29 


0,37/—129,39 
0,43/—174,79 
0,45/+ 162,49 
0,48/+ 143,49 
0,50/+ 134,39 
0,52/+ 124,99 


0,38/—141,7° 
0,43/—177,6° 
0,46/+ 161,2° 
0,49/+ 143,19 
0,49/+ 133,59 
0,52/+ 124,19 


Sre 


0,026/+ 69,19 
0,064/+ 41,99 
0,087/+ 47,09 
0,115/+ 56,59 
0,135/+ 59,29 
0,159/+ 61,79 


0,022/+ 64,19 
0,050/+ 49,49 
0,087/+ 59,39 
0,129/+ 63,7° 
0,157/+ 63,99 
0,186/+ 63,39 


0,015/+ 60,79 
0,041/+ 65,99 
0,094/+ 70,39 
0,146/+ 69,2° 
0,175/+ 66,6° 
0,206/+ 64,29 


0,013/+ 63,49 
0,040/+ 71,5° 
0,095/+ 72,79 
0,151/+ 70,19 
0,182/+ 67,49 
0,215/+ 64,89 


0,011/+ 65,19 
0,040/+ 73,79 
0,095/+ 73,99 
0,150/+ 70,69 
0,186/+ 67,79 
0,218/+ 65,0° 


Sfe 


15,1/+ 155,20 
7,1/+ 106,9° 
3,2/ +79,8° 
2,1/ +65,0° 
1,7/ +56,6° 
1,4/ +48,9° 


24,3/+ 147,29 
9 1/+ 100,79 
3,9/ +78,6° 
2,5/ +65,8° 
2,1/ +58,0° 
1,7/ +51,20 


39,6/+ 133,39 
11,1/ +94,3° 
47/ +77,3° 
3,0/ +66,5° 
2,5/ +60,19 
2,1/ +54,0° 


44 6/+ 127,89 
11,5/ +92,50 
4.8/ +76,8° 
3,1/ +66,5° 
2,5/ +60,4° 
2,1/ +54,6° 


46 ,9/+ 124,99 
11,6/ +91,6° 
4,9/ +76,5° 
3,1/ +66,4° 
2,5/ +60,2° 
2,1/ +54,6° 


Soe 


0,93/ —17,4° 
0,53/ —43,3° 
0,40/ —53,2° 
0,39/ —63,2° 
0,39/ —72,5° 
0,39/ —83,0° 


0,86/ —26,6° 
0,38/ —54,7° 
0,27/ —62,8° 
0,27/ —72,2° 
0,27/ —80,7° 
0,27/ —90,9° 


0,69/ —44,1° 
0,23/ —78,2° 
0,16/ —88,4° 
0,16/ —98,3° 
0,16/—109,3° 
0,17/—119,79 


0,62/ —51,4° 
0,19/ —89,29 
0,14/—101,59 
0,14/—111,5° 
0,14/—121,5° 
0,15/—130,7° 


0,57/ —55,8° 
0,18/ —96,3° 
0,13/—109,5° 
0,13/—120,79 
0,14/—126,29 
0,15/—135,3° 


GUM 
dB 


35,9 
20,6 
12,4 
8,8 
7,1 
5,7 


35,5 
21,4 
13,4 
9,7 
8,2 
6,6 


35,5 
22,1 
14,6 
10,8 
9,4 
8,0 


35,7 
22,7 
14,7 
11,1 
9,3 
7,9 


35,8 
22,3 
14,9 
11,1 
9,2 
7,9 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 10 V; Tamb = 25 OC; typical values. 


30 


50 


70 


Sie 


0,77/ —38,9° 
0,62/—124,09 
0,54/—172,59 
0,55/+ 159,99 
0,56/+ 147,20 
0,58/+ 135,9° 


0,62/ —54,5° 
0,53/—142,3° 
0,48/+ 177,69 
0,50/+ 153,29 
0,52/+ 142,30 
0,54/+ 131,89 


0,41/ —94,4° 
0,42/—164,6° 
0,42/+ 167,0° 
0,45/+ 146,69 
0,47/+ 136,6° 
0,49/+ 126,39 


0,36/—114,49 
0,40/—171,0° 
0,41/+ 163,99 
0,44/+ 144,79 
0,47/+ 135,39 
0,49/+ 125,29 


0,35/—125,4° 
0,40/—173,7° 
0,41/+ 162,69 
0,44/+ 144,19 
0,46/+ 134,69 


0,48/+ 124,19 - 


Sre 


0,023/+ 69,19 
0,059/+ 43,19 
0,081/+ 48,09 
0,106/+ 57,8° 
0,126/+ 61,5° 
0,150/+ 64,49 


0,020/+ 64,99 
0,046/+ 49,69 
0,080/+ 59,49 
0,118/+ 64,09 
0,143/+ 64,19 
0,168/+ 64,39 


0,014/+ 62,2° 
0,039/+ 65,5° 
0,087/+ 70,49 
0,136/+ 69,3° 
0,166/+ 67,2° 
0,196/+ 65,0° 


0,012/+ 62,7° 
0,038/+ 70,49 
0,090/+ 72,49 
0,140/+ 70,19 
0,168/+ 67,39 
0,197/+ 65,09 


0,012/+ 63,6° 
0,038/+ 72,79 
0,091/+ 73,29 
0,143/+ 70,29 
0,175/+ 67,39 
0,200/+ 64,8° 


Sfe 


15,2/+ 156,2° 
7,4/+ 108,39 
3,4/ +80,8° 
2,2/ +65,9° 
1,8/ +57,5° 
1,5/ +50,1° 


24,5/+ 148,79 
9 6/+ 102,0° 
4,2/ +79,49 
2,7/ +66,4° 
2,2/ +59,19 
1,8/ +52,4° 


40,9/+ 135,09 
11,8/ +95,19 
49/ +77,9° 
3,2/ +67,19 
2,6/ +60,6° 
2,2/ +54,6° 


46,5/+ 129,69 
12,3/ +93,19 
5.1/ +77,19 
3,3/ +66,7° 
2,7/ +60,8° 
2,3/ +55,2° 


49,1/+ 125,79 
12,4/ +92,0° 
§/2/ + 16,79 
3,3/ +66,4° 
2,7/ +60,2° 
2,3/ +54,6° 


0,43/ —64,9° 
0,42/ —74,7° 
0,87/ —23,5° 
0,42/ —47,89 
0,31/ —54,20 
0,31/ —63,5° 
0,31/ —70,0° 
0,30/ —79,5° 


0,72/ —39,2° 
0,25/ —64,5° 
0,19/ —71,19 
0,18/ —79,1° 
0,18/ —83,8° 
0,17/ —95,1° 


0,63/ —45,7° 
0,20/ —71,4° 
0,16/ —79,7° 
0,15/ —86,0° 
0,14/ —95,3° 
0,14/—106,6° 


0,58/ —49,5° 
0,18/ —74,8° 
0,15/ —82,0° 
0,14/ —87,4° 
0,13/ —95,3° 
0,13/—109,5° 


BFR96S 


October 1986 


459 


Conditions for Figs 7 and 8: , 


: 
ae ee 
mK “a NWO 


VceE = 10 V; Ic = 70 mA; 
Tamb = 25 °C; typical values. 


Conditions for Figs 9 and 10: 
Voce = 10 V; Ic = 70 mA; 
Tamb = 25 °C; typical values. 


N-P-N 1 GHz wideband transistor BFR96S 
‘ 
a |S 


Fig. 10 Forward transmission 
coefficient Sfp. 
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BFR96S° 


7272659 7289155 


Pee 
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| Mee ie beiele Lae bo ees 
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0 50 100 Ie (mA) 0 0 10 cp (V) 20 
Fig. 11 Vog = 10 V; Tj = 25 °C; Fig. 12 IE = le =0; f= 1 MHz; Tj = 25 OC; 
, typical values. typical values. 
10 7289156 
hes te esha ete se page te leds 
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Fig. 13 Veg = 10 V; f = 500 MHz; i= 25 OC; Fig. 14 Circles of constant noise figure. 
typical values. Vce = 10 V; Ic = 70 mA; f = 800 MHz; 


Tamb = 25 °C; typical values. 
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N-P-N 1 GHz wideband transistor BFR96S 


CLASS-B OPERATION 


50 


i: 
> 
© 


ert = 
7 a 
25 
ple Ne IY LS Eda 
# ae 
= el 
fi) SL 
ee Shcal 
: 0 250 § (MHz) 500 
Fig. 15 Input impedance Fig. 16 Load impedance 
(series components). (series components). 
18 7294108 
FEE 
G 
(ae) eae I Conditions for Figs 15 to 17: 
; Vce = 10 V; Py = 500 mW; Tampb = 25 °C; 
Pe ileal ok a oS typical values. <— 
OPERATING NOTE for Figs 15 to 17: 
A base-emitter resistor of 47 Q is 
14 ie ae ese oe recommended to avoid oscillation. 


ese thle) eae ) 
This resistor must be effective for 
fe eae Coulee eae i only. 
a a a 
Pr ee Pie (en cea ec 
0 


250 f (MHz) 500 


Fig. 17 Power gain versus frequency. 
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BFS17 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is intended for a wide range of v.h.f. and u.h.f. 
applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VcBOM max. 25 V 
Collector-emitter voltage (open base) VcFQO max. 15 V 
Collector current (peak value) lem max. 50 mA 
Total power dissipation up to Tampb = 65 °C Prot max. 250 mW 
Junction temperature Tj max. 175 °C 
D.C. current gain 
Ic=2mA;VcE=1V hFe 20 to 150 
Transition frequency 
Ic = 25 mA; Veg = 5 V; f = 500 MHz | fT typ. 1,3 GHz 
Noise figure | 
Ic =2 mA; Vcg =5 V; Rg = 50 22; f = 500 MHz F typ. 4,5 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFS17=E1 
0,150 
0,090 


0,1 
10° —P| << ’ 
max max 
ye \ 10° 


max 30° 
a 7Z66908.10 
TOP VIEW 
If required, the R-version (reverse pinning) is available on request. — 
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BFS17 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter; peak value) VCBOM max. 25 V 
Collector-emitter voltage (open base) 

Ic =10mA VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 25 mA 
Collector current (peak value) ICM max. 50 mA 
Total power dissipation up to Tamb = 65 °C** Prot max. 250 mW 
Storage temperature Tstg —65 to + 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS* 
Tj =P (Reh j-t + Rth ts + Rth s-a) + Tamb 


Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rth t-s = 280 K/W 
From soldering points to ambient* * Rth s-a = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ie = 0; Vep = 10 V ICBO max. 10 nA 

l— = 0; Vep = 10 V; Tj = 100 oC ICBO max. 10 pA 
D.C. current gain 

Ic= 2mA;VcE=z1V hee 20 to 150 

Ic = 25 mA; Vee =z1V hee min. 20 
Transition frequency 

lc= 2mA; Vce =5 V; f = 500 MHz fT typ. 1,0 GHz 

Ic = 25 mA; Vcge = 5 V; f = 500 MHz fT typ. 1,3 GHz 
Collector capacitance at f = 1 MHz 

l—E=le=0; Vep=10V Co max. 1,5 pF 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N h.f. wideband transistor | BFS17 


Emitter capacitance at f = 1 MHz 


Ic =1,=0; Veg = 0,5 V Ce max. 2,0 pF 
Feedback capacitance at f = 1 MHz 


Noise figure” 

Ic =2mA;VceE=5V; 

f = 500 MHz; Rs = 50 22 F typ. 4,5 dB 
Intermodulation distortion 

Ic = 10 MA; Voge = 6 V; RL = 37,5 Q; Tamp = 25 OC 

Vo = 100 mV at fp = 183 MHz 

Vo = 100 mV at fy = 200 MHz 

measured at f(2q-p) = 217 MHz dim typ. —45 dB 


eile | 
rae ceeeceuecen, caves 
SEE EEE At 


100 bee ce 200 
Fig. 2 Voltage ae curve. 
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Sas Gi On ve Gn it WG en 
Pre i | OO a CG en 
A an 0 a ts eG 0S Ol 
Eire deicik bred ee dian 
eae eae ed oes ae Ne eesti 
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oe eae ella ot el 

0 100 leet lC) 200 


Fig. 3 Power derating curve. 


* Crystal mounted in a BF Y90 envelope. 
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BFS17 
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Fig. 4 Tj = 25 °C; typical values. Fig. 5 Tj = 25 OC; typical values. 
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Fig.6 Voge = 1 V; Tj = 25 OC; typical values. 
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N-P-N h.f. wideband transistor 


7210169: 


Fig. 7 Voge = 5 V; f= 500 MHz; Tj = 25 OC; typical values. 
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Fig.8 Vcop=1 V; Tj) = 25 OC: Fig. 9 Ile = 1g =0; f= 1 MHz; 
typical values. : qj = 25 °C: typical values. 
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optimum; Tj = 25 OC; typical values. 
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Fig. 10 Veg 
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Fig. 12 Vcp = 10 V; typical values. 
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BFS17A 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is intended for a wide range of v.h.f. and u.h.f. 
applications in thick and thin-film circuits. 


The BFS17A is the successor to the BFS17 and offers a higher power gain and an improved noise 
behaviour. 


QUICK REFERENCE DATA . 


Collector-base voltage (open emitter) VcCBOQ max. 25 V 
Collector-emitter voltage (open base) VcEQ max. 15 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 

Ic=2mA; VcE=1V hee 20 to 150 
Transition frequency at f = 500 MHz 

lc =25mA; VcE=5V iy typ. 2,8 GHz 
Noise figure 

lc =2 mA; VceE = 5 V; f = 800 MHz F typ. 2,5 dB 


Output voltage at dj-,, = —60 dB 
Vee = 10 V; Ic = 14 mA; Z, = 752 


Fip +q—r)= 793,25 MHz Vo typ. 150 mV 
Maximum unilateral power gain at f = 800 MHz 
VceE = 10V;lc=14mA Gum typ. 13,5 dB 


MECHANICAL DATA (see Fig. 1). 


If required, the R-version (reverse pinning) is available on request. 
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BESI7A 


MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-23. 


1,4 2,5 


7266908.10 


TOP VIEW 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) | VcBo 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
~ Collector current (d.c.) Ic 
Collector current (peak value) ICM 
Total power dissipation up to Tampb = 25 °C* Prot 
Storage temperature | T stg 
Junction temperature Tj 


THERMAL RESISTANCE 


From junction to ambient* . : Rth j-a 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


February 1987 


Marking code 


| 


BFS17A = E2 | 
3 
2 
1 
max. 25 V 
max. 15 V 
max. 25 V 
max. 25 mA 
max. 50 mA 
max. 300 mW 
—65 to +150 °C 
max. 150 °C 
430 K/W 


N-P-N 1 GHz wideband transistor BFS17A 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; Veg = 10V ICBO. Max. 50 nA 
D.C. current gain 

Ic= 2mA;VceE=1V h 20 to 150 

Ic = 25 mA; VcE=1V FE min. 20 
Transition frequency at f = 500 MHz 

Ic = 25mA; VceE=5V fr typ. 2,8 GHz 
Collector capacitance at f = 1 MHz 

le = 0; Veg = 10V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz 

lc=0; Vep=0,5 V Ce typ. 1,25 pF 
Feedback capacitance at f = 1 MHz 


Maximum unilateral power gain 
(Spe assumed to be zero) 


Sig = ieee ss 
UM ~ !¥ log 
[1- Isje!?] [1- lsoel?] 
Io = 14 mA; Voce = 10 V; f= 800 MHz Gym typ. 13,5 dB 


Noise figure at f = 800 MHz 
lc=2mA; VceE=5V; 
Zs = 60 2; Tamb = 25 OC E typ. 2,5 dB 


Output voltage at dj, = —60 dB 
(DIN 45004B, par. 6,3: 3-tone) 


Ic = 14mMA; Vce = 10 V; Z, = 7522 


Vp=Vo ; fy = 795,25 MHz 
Vq = Vo —6 dB; fg = 803,25 MHz 
V; = Vo —6 dB; f, = 805,25 MHz 


Measured at Fip +q—r)= 793,25 MHz Vo typ. 150 mV 


+Vep 


18Q 0,68 pF 
| 7282709 


Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1=L3=5 wH Ferroxcube choke. 
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm. 
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BFS17A 


s-parameters (common emitter) at VcgE = 5 V; typical values. 


August 1986 


Sie 


0,94/ —11,19 
0,89/ —27,6° 
0,79/ —50,3° 
0,50/—103,1° 
0,43/—130,7° 
0,43/—148,2° 
0,41/-172,5° 


0,84/ —19,0° 
0,74/ —45,0° 
0,60/ —75,6° 
0,38/—133,59 
0,35/—158,6° 
0,37/—171,29 
0,41/+166,19 


0,73/ —28,79 
0,59/ —64,19 
0,46/ —99,89 
0,35/—156,49 
0,34/—175,19 
0,36/+175,8° 
0,43/+158,2° 


0,65/ —35,6° 
0,52/ —75,9° 
0,41/—113,19 
0,35/—164,2° 
0,34/—179,4° 
0,37/+ 173,99 
0,44/+ 154,6° 


0,58/ —44,3° 
0,45/ —89,59 
0,38/—125,9° 
0,35/—171,5° 
0,35/+ 176,29 
0,38/+170/19 
0,46/+ 153,29 


Sfe 


6,50/173,09 
6,22/158,7° 
5,38/143,2°9 
3,37/107,0° 
2,43/ 93,1° 
2,08/ 84,59 
1,73/ 75,89 


14,43/167,4° 
12,92/147,3° 
9,60/128,6° 
4,94/ 98,3° 
3,25/ 86,5° 
2,71/ 79,9° 
2,31/ 73,49 


23,50/160,9° 
18,60/136,3° 
12,38/117,6° 
5,64/ 92,5° 
3,67/ 82,79 
3,00/ 76,7° 
2,56/ 71,6° 


28,67/156,8° 
20,73/131,2° 
13,17/113,0° 
5,85/ 90,3° 
3,76/ 81,3° 
3,04/ 75,89 
2,63/ 69,79 


33,42/152,40 
22,57/125,6° 
13,53/108,7° 
5,80/ 87,8° 
3,68/ 79,4° 
3,01/ 74,20 
2,63/ 69,3° 


Sie 


0,01/83,1° 
0,03/74,1° 
0,06/63,8° 
0,09/47,1° 
0,11/47,9° 
0,12/50,19 
0,13/51,69 


0,01/80,2° 
0,03/67,8° 
0,05/58,6° 
0,07/54,6° 
0,09/60,3° 
0,11/62,7° 
0,12/64,3° 


0,01/76,3° 
0,02/63,7° 
0,04/58,6° 
0,06/62,49 
0,09/67,9° 
0,11/69,3° 
0,13/70,6° 


0,01/74,8° 
0,02/62,5° 
0,03/60,3° 
0,06/65,2° 
0,09/70,6° 
0,11/71,7° 
0,13/72,4° 


0,01/72,4° 
0,02/61,8° 
0,03/62,5° 
0,06/68,09 
0,09/72,5° 
0,11/73,5° 
0,12/74,1° 


Soe 


1,00/ —4,1° 
0,96/ —9,8° 
0,89/—16,0° 
0,68/—24,3° 
0,64/—28,0° 
0,62/—32,6° 
0,54/—31,6° 


0,98/ —7,6° 
0,89/—16,99 
0,75/—23,1° 
0,52/—23,7° 
0,52/—25,6° 
0,50/—30,1° 
0,43/—24,8° 


0,95/—11,79 
0,79/—22,4° 
0,62/—26,1° 
0,44/—20,2° 
0,46/—22,2° 
0,44/—26,6° 
0,38/—19,1° 


0,93/—13,79 
0,74/—24,3° 
0,57/—25,8° 
0,42/—17,6° 
0,44/—20,1° 
0,43/—24,8° 
0,38/—17,0° 


0,90/—15,8° 
0,69/—25,0° 
0,53/—24,20 
0,42/—15,0° 
0,44/—18, 4° 
0,43/—23,1° 
0,38/—15,8° 


GUM 
dB 


45,7 
34,0 
25,7 
14,5 
10,9 

9,3 

7,1 


42,5 
32,5 
25,3 
15,9 
12,2 
10,5 

8,9 


41,0 
31,6 
25,0 
16,5 
12,8 
11,1 

9,7 


40,5 
31,2 
24,9 
16,8 
13,0 
11,2 
10,0 


39,6 
30,9 
24,8 
16,7 
12,8 
11,1 
10,1 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 10 V; typical values. 


14 


20 


0,94/ —10,5° 
0,89/ —26,1° 
0,80/ —47,7° 
0,51/ —98,2° 
0,42/—126,1° 
0,41/—144,2° 
0,39/—170,5° 


0,85/ —18,0° 
0,76/ —41,4° 
0,61/ —70,9° 
0,38/—126,8° 
0,33/—152,2° 
0,35/—165,9° 
0,39/+168,5° 


0,76/—25,9 © 
0,63/ —57,9° 
0,47/ —91,5° 
0,33/—151,19 
0,31/—169,4° 
0,33/—178,6° 
0,39/+158,8° 


0,70/ —30,89 
0,55/ —67,69 
0,42/—102,5° 
0,32/—158,3° 
0,31/—174,4° 
0,34/+177,7° 
0,40/+ 156,0° 


0,65/ —37,4° 
0,49/ —76,7° 
0,38/—112,6° 
0,32/—164,7° 
0,31/—179,0° 
0,34/+173,5° 
0,40/+ 155,09 


6,35/173,2° 
6,15/159,79 
5,37/144,2° 
3,40/108,9° 
2,45/ 94,6° 
2,09/ 85,69 
1,76/ 77,19 


14,09/168,2° 
12,61/149,1° 
9,69/130,0° 
5,04/ 99,2° 
3,35/ 87,99 
2,75/ 81,0° 
2,35/ 74,19 


22,67/161,9° 
18,55/138,5° 
12,47/119,0° 
5,82/ 93,0° 
3,78/ 83,6° 
3,10/ 77,9° 
2,65/ 71,99 


27,63/158,1° 
20,66/133,4° 
13,42/115,4° 
5,97/ 91,4° 
3,88/ 81,8° 
3,14/ 76,7° 
2,71/ 70,2° 


32,19/154,4° 
22,74/127,9° 
13,78/110,5° 
6,05/ 88,6° 
3,84/ 80,19 
3,14/ 75,1° 
2,69/ 69,8° 


0,01/83,29 
0,03/74,7° 
0,05/64,99 
0,08/48,8° 
0,10/50,0° 
0,11/52,19 
0,12/53,1° 


0,01/81,0° 
0,03/69,2° 
0,04/60,1° 
0,07/54,9° 
0,08/61,2° 
0,10/64,0° 
0,11/65,4° 


0,01/76,6° 
0,02/65,1° 
0,03/59,8° 
0,06/62,2° 
0,08/68,4° 
0,10/70,0° 
0,12/70,8° 


0,01/74,7° 
0,02/63,8° 
0,03/60,9° 
0,06/65, 1° 
0,08/70,5° 
0,10/71,9° 
0,12/72,3° 


0,01/73,2° 
0,02/62,7° 
0,03/62,3° 
0,06/67,4° 
0,08/72,4° 
0,10/73,1° 
0,12/73,6° 


1,00/ —3,5° 
0,97/ —8,7° 
0,91/—13,89 
0,72/—21,3° 
0,69/—25,0° 
0,66/—29,0° 


-0,59/—28,1° 


0,99/ —6,3° 
0,91/—14,4° 
0,79/—19,9° 
0,57/—20,6° 
0,57/—22,79 
0,55/—26,4° 
0,49/—22,3° 


0,96/ —9,8° 
0,83/—19,2° 
0,67/—22,4° 
0,50/—17,7° 
0,51/—19,6° 
0,50/—23,5° 
0,45/—17,8° 


0,95/—11,6° 
0,78/—20,9° 
0,62/—22,4° 
0,48/—15,7° 
0,50/—18,39 
0,49/—22,29 
0,44/—15,99 


0,92/—13,4° 
0,73/—21,8° 
0,59/—21,19 
0,47/—13,6° 
0,50/—16,8° 
0,49/—21,0° 
0,44/—14,79 
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Vee (V) 


= 25 °C; 
60 92; typical values. 


Fig.6 Vce= 
800 MHz; Zs 


= 


= 1 MHz; 


O;f 
25 OC; typical values. 
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BFI24 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope. It is primarily intended for use in u.h.f. low power 
amplifiers such as in pocket phones, paging systems, etc. The transistor features low current 
consumption (100 wA — 1 mA); thanks to its high transition frequency, it also has excellent wideband 
properties and low noise up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  _—max. 8 V 
Collector-emitter voltage (open base) VCEQO max. 5V 
Collector current (d.c.) Ic max. 2,5 mA 
Total power dissipation up to Tampb = 135 PC Prot max. 30 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic=1mA;VcE=1V fT typ. 2,3 GHz 
Feedback capacitance at f = 1 MHz 

Ic=1mA; VceE=1V Cre max. 0,4 pF 
Noise figure at optimum source impedance 

lc =1mA; VcgE = 1 V; f = 500 MHz F typ. 3,8 dB 
Max. unilateral power gain 

lc =1mMA; VceE = 1 V; f = 500 MHz GUM typ. 17 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. 


Connections © 


1. Base 
2. Emitter 
3. Collector 


7273904.3 


(1) = type number marking. 
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BFT24 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) | VcBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value; f > 1 MHz) lcm 
Total power dissipation up to Tamb = 135 OC Prot 


Storage temperature 


max. 
max. 
max. 
max. 
max. 


max. 


8 

5 

2 
2,5 
5,0 
30 


Junction temperature qj 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a glass-fibre print 
of 40 mm x 25 mm x 1 mm (see Fig. 2) Rth j-a 


January 1987 


8 


2min 2min 
ore cee 
hole in 
print 


SV 
ce eee 
i [75min 


2min 
7210717 


Fig. 2 Requirements for glass-fibre print. Dimensions in mm. 


max. 


150 


500 


V 

V 

V 
mA 
mA 
mW 
oC 
oC 


K/W 


N-P-N h.f. wideband transistor BFIT24 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified _ 


Collector cut-off current 


le =O; Vep=5V ICBO max. 50 nA 
D.C. current gain ; 
: 20 
Ic =10 vA; Vcf=z1V hfe ee 30 
min. 20 
Ic=1mA; VcE=1V hfe 6p. AO 


Saturation voltages 


Ic =10 HA; Ip=1yA VCEsat max. 200 mV 


= : =_ VCEsat max. 
ee SB hme VBEsat max. 900 mV 
Transition frequency at f = 500 MHz 


Ic=1mA; Vee =1V fy min. 1,2 GHz 


typ. 2,3 GHz 
Collector capacitance at f = 1 MHz 


le =le=0; Vcp =0,5 V Ce max. 0,55 pF 
Emitter capacitance at f = 1 MHz 

Ic =lc = 0; Veg =0 Ce max. 0,45 pF 
Feedback capacitance at f = 1 MHz 

lc = 1 MA; VcE = 1 V; Tamb = 25 PC Cre max. 0,4 pF 
Noise figure at optimum source impedance 

lc = 0,1 mA; VcgE = 1 V; f = 500 MHz; Tamb = 25 OC F typ. 5,5 dB 

Ic =1mMA; VcgE = 1 V; f = 500 MHZ; Tamp = 25 OC F typ. 3,8 dB 
Max. unilateral power gain (Srp assumed to be zero) 

ISfel? 
G = 10 log ———_—___—_ 
ai 9 (1 —Isiel?) (1 — Boel”) 

Ic = 1 MA; VcE = 1 V; f = 200 MHZ; Tamp = 25 OC GuM typ. 24 dB 

Ic = 1 mA; VcgE = 1 V; f = 500 MHZ; Tamp = 25 OC Gum typ. 17 dB 

Ic = 1mMA; Vcg = 1 V; f = 800 MHZ; Tamp = 25 OC GuM typ. 11 dB 
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Fig. 3 Vog=1V;T7; 


25 °C; typical values. 
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2000 


Ia (uA) 


1500 
25 °C; typical values. 
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500 MHz; Tj 


Fig.4 Veep =1V;f> 
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N-P-N h.f. wideband transistor 


0 6 7267351 
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Fig. 7 Vee =1V; Ic =1 mA; 
Tamb = 25 °C; typical values. 


Input impedance derived from 
input reflection coefficient s; 


N-P-N h.f. wideband transistor 


Tamb = 25 °C; typical values. 


output reflection coefficient soo 


Fig. 10 Veg =1V; Ic =1mMA; 
Tamb = 25 °C; typical values. 


BFT25 


N-P-N H.-F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope, primarily intended for use in u.h.f. low power amplifiers 
in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor features 
low current consumption (100 wA —1 mA); thanks to its high transition frequency, it also has excellent 
wideband properties and low noise up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 8 V 
Collector-emitter voltage (open base) VCEQ max. 5 V 
Collector current (d.c.) Ic max. 6,5 mA 
Total power dissipation up to Tamp = 125 OC Prot max. 50 mW 
Junction temperature qj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic =1mA; VcE=1V fy typ. 2,3 GHz 
Feedback capacitance at f = 1 MHz | 

Ic = 1mMA; Vee =1V Cre max. 0,45 pF 


Noise figure at optimum source impedance 


lc = 1 mA; Vcg = 1 V; f = 500 MHz F typ 3,8 dB 
Max. unilateral power gain 
lc = 1 mA; Vcg = 1 V; f = 500 MHz GuM typ. 18 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFT25=V1 
3 


7Z66908.10 


TOP VIEW 


If required, the R-version (reverse pinning) is available on request. 


ind 235 AAR NCI LA DSI C4 LEPTIN POD PYAR 
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BFT25 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBo max. 8 V 
Collector-emitter voltage (open base) VCEO max. 5 V 
Emitter-base voltage (open collector) VEBO max. 2V 
Collector current (d.c.) Ic max. 6,5 mA 
Collector current (peak value; f > 1 MHz) lcm max. 10 mA 
Total power dissipation up to Tamph = 125 °C** Prot max. 50 mW 
Storage temperature | T stg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL CHARACTERISTICS* 
Tj = Px (Reh j-t t+ Rtht-s + Rths-a) + Tamb 
Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rth ts = 280 K/W 
From soldering points to ambient* * Rths-a = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le =0;VcR=5V | ICBO max. 50 nA 
D.C. current gain ; 
min. 20 
Ic =10 uA; VcE=z1V hFe typ. 30 
min. 20 
lc=1mA; VcE=1V NEE Wo. AO 


Saturation voltages VCE max 200 mV 
s re sat 
lc = 10 vA; Ip=1 yA VBEsat max. 750 mV 


Ic = 1mA; lp =0,1 mA | VBEsat max. 900 mV 
Transition frequency at f = 500 MHz min 12 GHz 
Ic=1mA;Vce=1V | fT typ. 2,3 GHz 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N h.f. wideband transistor BFT25 


Collector capacitance at f = 1 MHz 


le =le=0; Vcp =0,5 V Ce. max. 0,6 pF 
Emitter capacitance at f = 1 MHz 

Ic =I. =0; VEp =0 Co max. 0,5 pF 
Feedback capacitance at f = 1 MHz 

Ic =1MA; VcE = 1 V; Tamb = 25 PC Cre max. 0,45 pF 
Noise figure at optimum source impedance 

I¢ = 0,1 MA; VcgE = 1 V; f = 500 MHZ; Tamp = 25 OC F typ. 5,5 dB 

lc = 1mA; VcgE = 1 V; f = 500 MHZ; Tamp = 25 OC F typ. 3,8 dB 
Maximum unilateral power gain (s-— assumed to be zero) 

Gum (in dB) = 10 log ee Li ae 

(1 — [Sje]“)(1 —| Soe] *) 

Ic = 1 mA; VcE = 1 V; f = 200 MHZ; Tampb = 25 OC GuM typ. 25,0 dB 

Ic = 1mA; VcgE = 1 V; f = 500 MHZ; Tap = 25 OC GuM typ. 18,0 dB 

Ic = 1mMA; VcE = 1 V; f = 800 MHZ; Tamp = 25 OC GuM typ. 12,0 dB 


Fig. 2 Power derating curve. 
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25 OC; typical values. 
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500 MHz; Tj = 25 °C; typical values. 
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N-P-N h.f. wideband transistor BFT25 
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j= 25 OC; typical values. 
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BFT92 


P-N-P 1 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analyses, etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


N-P-N complements are BF R92 and BFR92A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -Vcpo max. 20 V 
Collector-emitter voltage (open base) -VcEQ max. 15 V 
Collector current (d.c.) -lc max. 25 mA 
Total power dissipation up to Tamb = 60 9C Prot max. 200 mW 
Junction temperature ) Tj max. 150 °C 
Transition frequency at f = 500 MHz 

-Ic = 14 mA; -VceE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

-l¢ =2mA;-VcgE = 10 V Cre typ. 0,7 pF 
Noise figure at optimum source impedance 

-Il¢ = 2 mA; -Vcg = 10 V; f = 500 MHz F typ. 2,/ dB 
Max. unilateral power gain 

-Ic = 14 mA; -VcE = 10 V; f = 500 MHz GuM typ. 18,0 dB 


Output voltage at djp, = —60 dB 
-Ice = 14 mA; -VeceE = 10V;7 Ry = 75 Q 
fip + q —r) = 493,25 MHz Vo typ. 150 mV 
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BFT92 


MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFT92 =W1 
0,150 
0,090 


3 
SORT] , ©) 
1 


01 
10° rT max 
max 
rs \ 10° 


s " 
wel oe 9! Leena 


’ 
max 7Z66908.10 


TOP VIEW 
If required, the R-version (reverse pinning) is available on request. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -VcBO max. 20 V 
Collector-emitter voltage (open base) -VcEQO max. 15 V 
Emitter-base voltage (open collector) -VEBO max. 2V 
Collector current (d.c.) ~Ic max. 25 mA 
Collector current (peak value; f > 1 MHz) -lcm max. 35 mA 
Total power dissipation up to Tamb = 60 OC ** Prot max. 200 mW 
Storage temperature . Tstg ~—65to+150 °C 
Junction temperature | Tj max. 150 °C 


THERMAL CHARACTERISTICS * 
Tj =P (Rth j-t+ Rth ts + Rth s-a) + Tamb 


Thermal resistance 


From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient ** Rths-a = 90 K/W 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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P-N-P 1 GHz wideband transistor BFT92 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;-Vep=10V -lcBO max. 50 nA 
D.C. current gain h min. 20 

-lc = 14mA;-VcE = 10 V FE typ. 50 
Transition frequency at f = 500 MHz 

-Ic = 14 mA; -VcE = 10 V tT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =le=0;-Vcp = 10 V Co typ. 0,75 pF 
Emitter capacitance at f = 1 MHz 

lc =! =0;-VeEp =0,5 V Ce typ. 0,8 pF 
Feedback capacitance at f = 1 MHz 

-lc =2mA;-Vcg = 10 V Cre typ. 0,7 pF 
Noise figure at optimum source impedance * 

—lc = 2 mA; -Vcg = 10 V; f = 500 MHz F typ. 2,7 dB 
Max. unilateral power gain (sy assumed to be zero) 

Stel? 
Gym = 10 log 


(1 — |siel?) (1 — Isgel?) 

-Ic = 14 mA; -Vcg = 10 V; f = 500 MHz GuM typ. 18,0 dB 
Output voltage at dj,, = —60 dB (see Fig. 2) 

(DIN 45004B, par. 6.3.: 3-tone) 

—Ic¢ = 14 mA; -Vecg = 10 V; RL = 752 

Vp = Vo at dim = —60 cB; fp = 495 25 MHz 


Vq = Vo -6 dB i fq = 503,25 MHz 
Rr = Vo -6 dB ;f, = 505,25 MHz 
measured at f(p + g - r) = 493,25 MHz Vo typ. 150 mV 


* Crystal mounted in SOT-37 envelope. 
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Fig. 3 Power derating curve. 
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Fig. 2 Intermodulation test circuit. 
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5 wH (catalogue number: 3122 108 20150). 
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L1 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm. 


BFT92 
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25 °C; typical values. 
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P-N-P 1 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analyses, etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


N-P-N complements are BF R93 and BF R93A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -VCBO max. 15 V 
Collector-emitter voltage (open base) -VCEQ max. 12 V 
Collector current (d.c.) -Ic max. 35 mA 
Total power dissipation up to Tamp = 60 9C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

-Ic = 30 mA; -VcE=5 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

-Ilc =2mA;-VcE=5V Cre typ. 1,0 pF 
Noise figure at optimum source impedance 

-lc =2mA;-VceE = 5 V; f = 500 MHz ne typ. 2,4 dB 
Max. unilateral power gain 

-Ic = 30 mA; -VcE = 5 V; f = 500 MHz GUM typ. 16,5 dB 


Output voltage at dj,, = —60 dB 
-Ic = 30 MA; -VcgE =5 V7 RE = 75.2 
Fip t+q-r)= 493,25 MHz Vo typ. 300 mV 
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MECHANICAL DATA Dimensions in mm Marking code 


Fig. 1 SOT-23. 3 | BFT93 = X1 


3 
2 
1 
7266908.10 
TOP VIEW 

If required, the R-version (reverse pinning) is available on request. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) -VcBO max. 15 V 
Collector-emitter voltage (open base) -VCcEQ max. 12 V 
Emitter-base voltage (open collector) . -VEBO max. 2V 
Collector current (d.c.) -Ic max. 35 mA 
Collector current (peak value; f > 1 MHz) -lcm max. 50 mA 
Total power dissipation up to Tampb = 60 °C ** Prot max. 200 mW 
Storage temperature Tstg 65 to+150 °C 
Junction temperature Tj max. 150 °C 
THERMAL CHARACTERISTICS * 
T) =P x (Reh j-t+ Rth ts + Rth s-a) + Tamb 
Thermal resistance 
From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient ** Rthsa = 90 K/W 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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P-N-P 1 GHz wideband transistor BFI93 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;-Vep=5V -ICcBO max. 50 nA 
D.C. current gain we min 20 ~ 

-I¢ = 30 mMA;-Veg =5 V FE typ. ~—-50 
Transition frequency at f = 500 MHz 

-I¢ = 30 mA; -VcFe=5V i typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

lr =le =0;-Vcop=10V Ce typ. 0,95 pF 
Emitter capacitance at f = 1 MHz 

lc =1, =0;-VeR =0,5 V Ce typ. 1,8 pF 
Tamb = 25 OC 
Feedback capacitance at f = 1 MHz 

-ic=2mA;-VcF=z5V Cre typ. 1,0 pF 
Noise figure at optimum source impedance * | 

-Ic =2 mA; -Vcg = 5 V; f = 500 MHz F typ. 2,4 dB 
Max. unilateral power gain (S-~ assumed to be zero) 

a (1 — Isigl2) (1 — [Spel 

~l¢ = 30 mA; -Vcg = 5 V; f = 500 MHz GUM typ. 16,5 dB 
Output voltage at djp, = -60 dB (see Fig. 2) 

-I¢ = 30 mA; -VceE=5V; RZ = 752 

Vp = Vo at dim = —60 dB; fp = 495,25 MHz 

Vq~ Vo ~6 dB ; fg = 503,25 MHz 

Vr = Vo -6 dB if, = 505,25 MHz 

measured at Fip +q-r) = 443,25 MHz Vo typ. 300 mV 


* Crystal mounted in SOT-37 envelope. 
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BFT93 
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Fig. 2 Intermodulation test circuit. 
Fig. 3 Power derating curve. 
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5 wH (catalogue number: 3122 108 20150). 


4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4 mm. 
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BFT93 
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BFWI6A 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N multi-emitter transistor in a TO-39 metal envelope, with the collector connected to the case. 
The transistor has extremely good intermodulation properties and a high power gain. It is a ruggedized 


version of the BFW16, which it succeeds. It is primarily intended for: 


— Final and driver stages of channel and band aerial amplifiers with high output power for bands |, Ii, 


It] and I1V/V (40—860 MHz). 


— Final stage of the wideband vertical amplifier in high speed oscilloscopes. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) 
Collector-emitter voltage (open base) 

Collector current (peak value; f > 1 MHz) 

Total power dissipation up to Tamp = 125 °C 
Junction temperature 


Feedback capacitance at f = 1 MHz 
Ic = 10 mA; Voce = 15 V 
Transition frequency 
Ic = 150 mA; Veg = 15 V; f = 500 MHz 
Power gain (not neutralized); Ic = 70 mA; Vcg = 18 V 
f = 200 MHz 
f = 800 MHz 


Output power 
dim = —30 dB; VSWR at output < 2; Ic = 70 mA; Vcg = 18 V 
f = 200 MHz 
f = 800 MHz 


MECHANICAL DATA 
Collector connected to case 
Fig. 1 TO-39. 0,86 

max 


._. 9,4 
max 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 


8 
max 


VCBOM max. 40 V 
VCEQ max. 25 V 
ICM max. 300 mA 


Prot max. 1,5 W 
Tj max. 200 °C 
Cre typ. 1,7 pF 
fT typ. 1,2 GHz 
G typ. 16 dB 
p typ. 6,5 dB 
p typ. 150 mW 
4 typ. 90 mW 


Dimensions in mm 


4 max 
[ Soe | 
SSS ee 
oo 12,7___,| 72Z59322.2 


min 
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BFW16A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) 
Collector-emitter voltage (Raf < 50 ©) peak value 
Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value; f > 1 MHz) 

Total power dissipation up to Tamp = 125 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 
From junction to mounting base 


_From mounting base to heatsink 
mounted with top clamping washer of 56218 and 
a boron nitride washer for electrical insulation 
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VCBOM max. 
VCERM max. 
VCEQ max. 
VEBO max. 
Ic max. 
ICM max. 
Prot max. 


300 
1,5 


Tstg  -65 to + 200 


Tj max. 


Rthj-ao = 
Rth j-mb = 


Rth mb-h = 


200 


250 
50 


1,2 


<<< < 


K/W 
K/W 


K/W 


N-P-N h.f. wideband transistor BFW16A 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Collector cut-off current 

le = 0; Vcp = 20 V; Tj = 150 °C ICBO max. 20 vA 
Knee voltage 

Ic = 100 mA; Ip = value for which 

Ic =110 mA at Vcf=z1V VCEK max. 0,75 V 


VceK! Vcge(V) 7208887 


Fig. 2 

D.C. current gain 

lc = 50 mA; VcpE=5V hee min. 25 

Ic = 150 MA; VcfF=5V hfe min. 25 
Transition frequency 

Ic = 150 mA; Vcg = 15 V; f = 500 MHz fT typ. 1,2 GHz 
Collector capacitance at f = 1 MHz 

l—E=le=0;Vcp=tl5V Co max. 4 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 MA; Vcr = 15 V; Tamb = 25 OC Cre typ. 1,7 pF 
Noise figure at f = 200 MHz 

Ic = 30 mA; Vcg = 15 V; Zs = 75 Q; Tamp = 25 OC F max. 6 dB 
Power gain (not neutralized) 

Ic = 70 mA; VcE = 18 V; Tamb = 25 PC 

f = 200 MHz G typ. 16 dB 

f = 800 MHz p typ. 6,9 dB 


January 1987 507 


BFW16A 


CHARACTERISTICS (continued) 

Intermodulation characteristics 

1. Output power at f = 200 MHz; Tamp = 25 OC 
Ic = 70 mA; Veg = 18 V; V.S.W.R. at output < 2 
fp = 202 MHZ; fg = 205 MHz; dip, = -30 dB 
measured at f(2g—p) = 208 MHz (Channel 9) Po a 


n. 130 mW 
typ. 150 mW 


Li 
= ide 


L3 
L2 39pF 4 = 2.2pF 
a 
Ro =500u < 5 30 
t+ 
: it ae 


15nF 15nF Ae yAY 


7208889.1 


VK 200 - 10/48 
Fig. 3 Test circuit. 


Coil data: 


L1= 3 turns silver plated Cu wire (1,4 mm); winding pitch 2,7 mm; int. diam. 8 mm; 
taps at 0,5 turn and 1,5 turns from earth. 

L2 = 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 8 mm. 

L3 = 3 turns silver plated Cu wire (1,4 mm); winding pitch 3,3 mm; int. diam. 8 mm. 

L4 = 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 11 mm. 
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N-P-N h.f. wideband transistor BF W1 6A 


CHARACTERISTICS (continued) 


Basis of adjustment 


The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current — 
voltage clipping. 
The maximum undistorted output power is realised, if 
a. Current and voltage clipping take place concurrently. 
This occurs if 


y= VCE @YCEK 
LoS oe ee oe 
IC 
in which Vc_exK its the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
This is so if -Cy = +Coge, 
in which Cog is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of -30 dB, the (experimentally found) 
value of Ry and Cy are: 

Ry = 220 2; Cy =—5,6 pF. | 

Coe is found by 4 pF of the transistor and 1,6 pF by the mounting system concerning of a borium 
nitride washer between the envelope of the transistor and the chassis. 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 220 Q2 resistor in paralle! with a 5,6 pF 
capacitor between the collector and emitter connections of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R. = 1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power gain 
and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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BFW16A 


CHARACTERISTICS (continued) 
intermodulation characteristics 


2. Output power at f = 800 MHZ; Tamb = 25 OC 
Ic = 70 mA; Vcg = 18 V; V.S.W.R. at output < 2 
fp = 798 MHz; fg = 802 MHz; dim = —30 dB 


“measured at f(2g—p) = 806 MHz (Channel 62 p 
ee! | | : typ. 90 mW 
L3 IpF 
l2pF Wie O 
2.2 pF 
SY) F 9 
. es sn 
12 pF 
|s60n. | 
se sao foo. 
+ 
C) 
IKtor 470pF 15nF a 
VK200-10/48 ~ 7210907 = 


Fig. 4 Test circuit. 


Coil data: 
L1= 25 mm x 7 mm x 0,85 mm silver plated Cu strip 
Tap of the input at 5 mm from earth. 
L2 = 13 turns enamelled Cu wire (0,6 mm); int. diam 8 mm. 
L3 = 1,5 turns Cu wire (1,3 mm); int. diam. 8 mm. 


Basis of adjustment 


At 800 MHz no dummy can be used to adjust for optimum collector load because at these frequencies 
the impedance transformations of a dummy are too high. A small signal at the mid-channel frequency 
of 802 MHz is fed to the input and increased until clipping occurs; that is, until the output power no 
longer increases linearily with the input signal. This clipping can be eliminated by tuning the output 
circuit, thereby making the output power equal to 


Ic(VcE -V 
p, = cice —VceK! cae CEK) _ 480 mw. 


The output circuit is adjusted for minimum intermodulation if the input signal is as small as possible at 
Po = 480 mW. 

With this adjusting method care must be taken, that the transistor is not destructed by second 
breakdown (the voltage swing may not exceed the rated VceR value). Therefor as soon as clipping 
occurs, the increase of the input signal should be stopped until the clipping has been eliminated. After 
this adjustment has been made no further change may be made in the output circuit. 

Adjust the input circuit for maximum power gain and good band pass curve. The V.S.W.R. of the 
output is then < 2 over the whole channel. 
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N-P-N h.f. wideband transistor B FW1I6A 


7208881 


300 7Z08882. 
A=mounted with a boron nitride HH see also adjacent 


washer on an infinite heatsink 
B =mounted with a boron nitride 
washer on a heatsink of 
50 cm2 (e.g. chassis) 


| a 
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0 100 Tamb(°C) 200 0 


Fig. 5 


Region of permissible operation under all base-emitter conditions and at all frequencies, 
including d.c. 


fl! = Operating under pulsed conditions is allowed, provided the transistor is cut-off with 
Ree <50 Q and f = 1 MHz. 


Additional region of operation at f 2 1 MHz. 


HT 
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BFWI6A 
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N-P-N h.f. wideband transistor BFW16A 
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BFW16A 


APPLICATION INFORMATION 
Performance of channel- and band armplifiers* 


channel | channel channel band 
4 9 55 | 
Frequency range 61-68 | 202-209 87,5-108 | 174-230 |MHz 


742-750 47-68 


Transistor used in 
final stage 'BFW16A | BFW16A | BFW16A 


BFW16A | BFW16A | BFWI6A 


driver stage BFW16A | BFW16A BFW16A 
second stage BFY90 
first stage BFY90 BFY90 BFY90 BFY90 BFY90 BFY90 


Output power at 
dim = —30 dB 


Power gain 
Noise figure 


V.S.W.R. over the 
whole channel or band 
for the input 
for the output 


Load impedance 
Source impedance 


Application information bulletins of all these amplifiers and a study of intermodulation are available 
on request. 
** Vg = 2,2 V over Ry = 30 22 or 

Vo =3 V over Ry = 602. 


* 
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BFWI7A 


N-P-N H.F. WIDEBAND TRANSISTOR Sa 


N-P-N multi-emitter transistor in a TO-39 metal envelope, with the collector connected to the case. 
The transistor has extremely good intermodulation properties and a high power gain. It is a ruggedized 
version of the BFW17, which it succeeds. It is primarily intended for final and driver stages of channel 
and band aerial amplifiers with high output power for bands I, I! and tI! (40—230 MHz). 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) Vcpom max. 40 V 
Collector-emitter voltage (open base) VCEQ max. 25 V 
Collector current (peak value; f > 1 MHz) lcm max. 300 mA 
Total power dissipation up to Trp = 125 OC Prot max. 1,5 W 
Junction temperature Tj max. 200 °C 
Feedback capacitance at f = 1 MHz 

Ic = 10 MA; Veg = 15 V Cre typ. 1,7 pF 
Transition frequency 

Ic = 150 mA; Veg = 15 V; f = 500 MHz fT typ. 1,1 GHz 
Power gain (not neutralized) 

‘1c = 70 mA; Veg = 18 V; f = 200 MHz Gp typ. 16 dB 


Output power 

djm = —30 dB; VSWR at output < 2; 

Ic = 70 mA; Vcge = 18 V Po typ. 150 mW 
MECHANICAL DATA Dimensions in mm 


Collector connected to case 


Fig. 1 TO-39. 
0,86 
max 
ee 0,51 
4 max 
, 8,5 —_—_—— 
m max 
——7 
a 6,6 | 2 ee 7259322.2 


max min 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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BFW17A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 
—s Collector-emitter voltage (RBEF <50 2) peak value VCERM max. 40 V 
—e  Collector-emitter voltage (open base) VCEO ~~ max. 25 V 

Emitter-base voltage (open collector) VEBO max. 2V 

Collector current (d.c.) Ic max. 150 mA 

Collector current (peak value; f > 1 MHz) ICM max. 300 mA 

Total power dissipation up to Tmpb = 125 OC Prot max. 1,5 W 

Storage temperature T stg —65 to +200 OC 

Junction temperature Tj max. 200 9C 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 250 K/W 
From junction to mounting base Rthj-mb = 50 K/W 


From mounting base to heatsink 
mounted with top clamping washer 
of 56218 and a boron nitride washer 


for electrical insulation Rth oe 1,2 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 

le = 0; Vcp = 20 V; Tj = 150 °C ICBO max. 20 pA 
Knee voltage 

Ic = 100 mA; IB = value for which | | 

lc =110 mA at VCE =1V VCEK max. 0,75 V 


VcEk! Vce(V) 7208887 


Fig. 2. 
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N-P-N h.f. wideband transistor BFWI17A 


D.C. current gain 


lc = 50 mA; VceE=5 V hFE min. 25 

lc = 150 mA; VceE =5V | hFE min. 25 
Transition frequency 

Ic = 150 mA; Vcg = 15 V; f = 500 MHz fT typ. 1,1 GHz 
Collector capacitance at f = 1 MHz 

l—E =le=0;VcR=15V Ce max. 4,0 pF 
Feedback capacitance at f = 1 MHz 

lc = 10 MA; Vcg = 15 V; Tamb = 25 OC Cre typ. 1,7 pF 


Power gain (not neutralized) 

lc = 70 mA; VCE = 18 V 

f = 200 MHz; Tampb = 25 OC Gp typ. 16 dB 
Intermodulation characteristics 

Output power at f = 200 MHz; Tamb = 25 OC 

lc = 70 mA; VcE = 18 V; V.S.W.R. at output < 2 

fp = 202 MHz; fg = 205 MHZ; dim = —30 dB 

measured at f(2q—p) = 208 MHz (Channel 9) Po typ. 150 mW 


L2 A _.39pF : 12pF LS 4g 2.2pF 
ee ee 


Ro=50 300% 


470M. 


1.5nF 24V 


7Z088 92.1 


VK 200 -10/4B 
Fig. 3 Test circuit. 


Coil data: 


L1= 3 turns silver plated Cu wire (1,4 mm); winding pitch 2,7 mm; 
int. diam. 8 mm; taps at 0,5 turn and 1,5 turns from earth. 

L2= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; 
int. diam. 8 mm. 

L3= 3 turns silver plated Cu wire (1,4 mm); winding pitch 3,3 mm; 
int. diam. 8 mm. 

L4= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; 
int. diam. 11 mm. 


November 1986 517 


BFW17A 


CHARACTERISTICS = (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current - voltage 


clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if | 

_ VCE -VCEK 

= aa aa 

in which VcEx is the high frequency knee voltage. 


RL 


b. The h.f. collector current is as small as possible. 

This is so if —Ci =+Coe, 

in which Coe is the output capacitance of the transistor at short circuited input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 
values of Ri_ and Cy are: 
Ru = 220 2; Cy = —5,6 pF. 
Coe is found by 4 pF of the transistor and 1,6 pF by the mounting system concerning of a borium 
nitride washer between the envelope of the transistor and the chassis. 


Adjustment procedure 
1, Remove the transistor and connect a dummy consisting of a 220 Q resistor in parallel with a 5,6 pF 
capacitor between the collector and emitter connections of the output circuit. : 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R. = 1). After this 
adjustment, no further change may be made in the output circuit. 

3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power gain 
and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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Fig.9 VCE 


qj 


O:f = 1 MHz; 


25 OC; typical values. 
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N-P-N h.f. wideband transistor BFWI17A 


7208881 
A=mounted with a boron nitride 
washer on an infinite heatsink 
B =mounted with a boron nitride 
washer on a heatsink of 
50 cm2 (e.g. chassis) 
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Fig. 10. Fig. 11. 


Region of permissible operation under all base-emitter conditions and at all frequencies, 
including d.c. 


Additional region of operation at f > 1 MHz 


Operating under pulsed conditions is allowed, provided the transistor is cut-off with Rage <50Q 
and f 2 1 MHz. 


November 1986 521 


BFW30 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N multi-emitter transistor in a TO-72 metal envelope, with insulated electrodes and a shield lead 
connected to the case. The transistor has very low intermodulation distortion and very high power gain. 
It is primarily intended for: 

— Wideband vertical amplifiers in high speed oscilloscopes. 

— Wideband aerial amplifiers (40—860 MHz). 

— Television distribution amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Collector current (peak value; f > 1 MHz) ICM max. 100 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 250 mW 
Junction temperature Tj max. 200 °C 
Feedback capacitance at f = 1 MHz 

lc=2mA;VcE=5V Cre typ. 0,8 pF 
Transition frequency 

Ic = 50 mA; VceE = 5 V; f = 500 MHz fT typ. 1,6 GHz 


Power gain (not neutralized) 

lc = 30 mA; VcE =5 V; 

f = 200 MHz typ. 2,1 dB 

f = 800 MHz typ. 7,5 dB 
Intermodulation distortion 

lc = 30 MA; VcE =6V; RL =375Q; 

Vo = 100 mV at fp = 183 MHz; 

Vo = 100 mV at fg = 200 MHz; 

measured at f(2q-p) = 217 MHz dim typ. —60 dB 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


4 - 0,51 
48 gmax 
max 

v 


52. , 
ze 2) —pia—§|— 12,7min ——~ 
max : 7265579.2 


(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) VCBOM 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value; f > 1 MHz) ICM 
Total power dissipation up to Tamb = 25 OC | Prot 
Storage temperature T stg 
Junction temperature qj 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a 
From junction to case Rth j-c 


524 
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max 20 
max 10 
max 2,5 
max 50 
max. 100 
max. 250 

—65 to +200 
max. 200 
= 700 
= 500 


V 

V 

V 
mA 
mA 
mW 
oc 
oC 


K/W 
K/W 


N-P-N h.f. wideband transistor | BFW30 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;VcpR=10V ICBO max. 50 nA 
D.C. current gain 

lc = 25 mA; VcE=5V hFE min. 25 

lc =50 mA; VcE =5 V hFE min. 25 
Transition frequency * 

Ic = 50 mA; Vcge =5 V; f = 500 MHz fT typ. 1,6 GHz 
Collector capacitance at f = 1 MHz** 

lE =le=0;Vcp=5V Ce max. 1,5 pF 
Feedback capacitance at f = 1 MHz* 

Ic =2mMA; VCE H=5V —Cre typ. 0,8 pF 


Noise figure* 
Ic=2mA; VCE =5V 
f = 500 MHz; Z, = 50 Q2 F max. 5,0 dB << 


Power gain (not neutralized) * | f = 200 800 MHz 
Ic = 830 MA; Vce=5 VT = 25 OC G a he 
C= MA, VCE = > tamb ~ p typ. 21 7,5 dB 


|ntermodulation distortion* 
lc = 30 mA; VcE =6 V; RL = 37,5 Q; Tamb = 25 OC 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2q-p) = 217 MHz dim typ. --60 dB 
680pF 
BFW30 , 
680pF 
Hf) — Ry 
apy NS 314] ws 
Rs= G x Z a > BL aes 
50.2, 8 ~~ | 
10nNF 1OnF 
+ 20V 
ae. 7200823 +5V 
20kLL 


Fig. 2 Test circuit. 


= Shield lead grounded. 
*¥** Shield lead not connected. 
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BFW92 


N-P-N H.F. WIDEBAND TRANSISTOR _— 


N-P-N transistor in a plastic SOT-37 envelope. It has a low noise over a wide current range, a very high 
power gain and good intermodulation properties. 

It is primarily intended for: 

— Wideband aerial amplifiers (40 - 860 MHz) 

— Channel and band aerial amplifiers for band |, 11, II! and IV/V (40 - 860 MHz) 

— Television distribution amplifiers 

— Low noise wideband vertical amplifier in high speed oscilloscopes 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 25 V 
Collector-emitter voltage (open base) VCEO max. 15 Vv 
Collector current (peak value; f > 1 MHz) ICM max. 50 mA 
Total power dissipation up to Tamb = 70 OC Prot max. 200 mW ae 
Junction temperature Tj max. 150 OC 
Transition frequency at f = 500 MHz | 

Ic = 25 mA; VcE=5 V fT typ. 1,6 GHz 
Feedback capacitance at f = 1 MHz 

Ic =2mMA;VcE=5V Cre typ. 06 pF 
Noise figure at f = 500 MHz 

lc=2mA;VCE=5V F typ. 4 dB 
Power gain (not neutralized) 

lc = 10 mA; VcE = 10 V Gp 
Output power at djp, = —30 dB 

VSWR at output < 2; Ic = 10 mA; Vcg = 10 V Po 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-37. 


Connections 


1. Base 
2. Emitter 
3. Collector 


7Z73904.3 


(1) = type number marking. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) VCBOM 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value; f > 1 MHz) ICM 
Total power dissipation up to Tampb = 70 °C Prot 
Storage temperature T stg 
Junction temperature Tj 
THERMAL RESISTANCE 
From junction to ambient in free air 

mounted on a glass-fibre print 

of 40 mm x 25 mm x 1 mm (Fig. 2) Rth j-a 


i 


4 | 15min 
2min 


a 


15min 


max. 
max. 
max. 
max. 
max. 


max. 


25 V 
15 V 
2,5 V 
25 mA 
50 mA 
200 mW 


—65 to +150 OC 


max. 


Fig. 2 Requirements for fibre-glass print (dimensions in mm). 
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150 OC 


400 K/W 


N-P-N h.f. wideband transistor BFW92 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Collector cut-off current 
le =0; VcRp=10V ICBO max. 50 nA 


Knee voltage 
Ic = 20 mA; |B = value for which 
Ic = 22 mA at VcE=1V VCEK max. 0,75 V 


VCEK \CE MN niaue 
Fig. 3. 

D.C. current gain ; 

Ic=2mA;VCE=1V hFE my) fe 

Ic =25 mA; VcE=z1V hFE min. 20 
Transition frequency at f = 500 MHz 

Ic= 2mA;VcE=5V fT typ. 1,0 GHz 

Ic = 25 mA; VcE=5V {7 typ. 1,6 GHz 
Collector capacitance at f = 1 MHz 

l—E =le=0;VcR=10V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz | 

Ic=le=0; VER =0,5 V Ce typ. 1,5. pF 
Feedback capacitance at f = 1 MHz , 

Ic =2 mA; VcE =5 V; Tamb = 28 OC Cre typ. 0,6 pF 
Noise figure at f = 500 MHz 

Ic = 2 mA; VcE = 5 V; Rs = 50 22; Tamp = 25 PC F typ. 4,0 dB 
Power gain (not neutralized) ae 

Ic a 10 MA; VCE = 10 V; Tamb = 25 oC; 

f = 200 MHz typ. 23 dB 

f = 800 MHz Gp oe 11 dB 
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CHARACTERISTICS (continued) 
Intermodulation characteristics 


1. Output power at f = 200 MHz; Tampb = 25 OC 
Ic = 10 mA; VcgE = 10 V; VSWR at output < 2 
fp = 202 MHz; fg = 205 MHz; dim = —30 dB | 
measured at f(2g-p) = 208 MHz (Channel 9) oo Po typ. 8 mW 


Li 
ons 


L3 
L2 39pF 2.2pF 
a tt Zz — 
7 G 
Rs =50. x 30. 
| . [ | 
V2 


InF 24V 


7210711 


VK 200-10/4B 


Fig. 4 Test circuit. 


Coil data: 


L1= 3 turns silver plated Cu wire (1,4 mm); winding pitch 2,7 mm; 
int. diam. 8 mm; taps at 0,5 turn and 1,5 turns from earth. | 

L2= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; 
int. diam. 8 mm. 

L3= 3 turns silver plated Cu wire (1,4 mm); winding pitch 3,3 mm;. 
int. diam. 8 mm. 

L4= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; 
int. diam. 11 mm. 
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N-P-N h.f. wideband transistor 


Basis of adjustment 


The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current - 
voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 
VCE - VCEK 
RL = —_——, 
Ic 


in which VcEK is the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
This is so if —Cy = +Coe, 
in which Coe is the output capacitance of the transistor at short circuited input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 


values of Ry and Cy are: 
Ri = 820 2; CL = —1,0 pF. 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 820 {2 resistor in parallel with a 
1,0 pF capacitor between the collector and emitter connections of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (VSWR = 1). After this 
adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power 


gain and good band pass curve. 
The VSWR of the output will then, in most cases, be < 2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics 


2. Output power at f = 800 MHz; Tamb = 25 PC 
Ic = 10 mA; VcE = 10 V; VSWR at output < 2 
fp = 798 MHz; fg = 802 MHz; djm = —30 dB 
measured at f(2g-p) = 806 MHz (Channel 62) Po typ. 8 mW. 


coupling link aS iy 
50M 
R= 500 3 


15nF 
pe re TATE AR oll 


VK 200-10/4B 


Fig. 5 Test circuit. 


Coil data: 


L1= 24mm x 6mm x 0,5 mm silver plated Cu strip. 
Tap of the input at 5 mm from earth. 

L2= 15 mmx 6mm x 0,5 mm silver plated Cu strip. 

L3= 20mmx 8mm x 0,5 mm silver plated Cu strip. 

L4= 4 turns enamelled Cu wire (0,5 mm); winding pitch 1,5 mm; int. diam. 4 mm 
Coupling link: 42 mm silver plated Cu wire (1 mm). 


Basis of adjustment 


At 800 MHz no dummy can be used to adjust for optimum collector load because at these frequencies 
the impedance transformations of a dummy are too high. A small signal at the mid-channel frequency 
of 802 MHz is fed to the input and increased until clipping occurs; that is, until the output power no 
longer increases linearily with the input signal. This clipping can be eliminated by tuning the output 
circuit, thereby making the output power equal to 


_'c (VCE - VCEK) 
2 


O = 40 mW 
The output circuit is adjusted for minimum intermodulation if the input signal is as small as possible 
at Po = 40 mW. 

After this adjustment has been made no further change may be made in the output circuit. 

Adjust the input circuit for maximum power gain and good band pass curve. 

The VSWR of the output is then < 2 over the whole channel. 
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N-P-N h.f. wideband transistor BFW92 


Intermodulation characteristics 


3. Intermodulation distortion 
Ic = 10 mA; VcE =6V; RL = 37,5 Q; Tamb = 25 OC 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 
measured at f(2g-p) = 217 MHz dim typ. —45 dB 


5V 


E 
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=500MHz] | | | | | 
i 


ee 
apf 


Eee eodesletpedie a baie Had salt clude Me decal | 
im 
mi 


0 10 20 I, (mA) 30 


Fig. 7 VcE =5 V; f = 500 MHz; Tj = 25 OC; typical values. 
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BFW92A 


N-P-N 1 GHz WIDEBAND TRANSISTOR <— 


N-P-N transistor in a plastic SOT-37 envelope primarily intended for use in amplifiers in the 40-860 MHz 
range. The BFW92A is the successor to the BFW92 and offers higher power gain and improved noise 
behaviour. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO max. 25 V 
Collector-emitter voltage (open base) VCEQO max. 15 V 
- Collector current (d.c.) Ic max. 25 mA 

Total power dissipation up to Tampb = 70 °C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic =25mA; VcE=5V : fr _ typ. 2,8 GHz 
Feedback capacitance at f = 1 MHz 

lc=0O;VceE=5V Cre typ. 0,45 pF 
Noise figure at f = 800 MHz 

lc =2 mA; Vce = 5 V; Zs = 60 2 F typ. 2,5 dB <- 
Maximum unilateral power gain at f = 800 MHz 

Ic =14mA; VcE = 10 V GuM typ. 13 dB 


Output voltage at dj, = —60 dB 
lc = 14 mA; Vce = 10 V; Ry = 75 Q 
f(ip + q —r) = 793,25 MHz Vo typ. 150 mV 


MECHANICAL DATA 
Fig. 1 SOT-37. 
Connections 


| 3 Dimensions in mm 


1. Base 
2. Emitter 
3. Collector 


1 | 
7 +105 max 


7273904.3 


(1) Type number marking. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VcBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) . Ic 
Collector current (peak) lcm 
Total power dissipation up to Tamb = 70 PC Prot 
Storage temperature Tstg 
Junction temperature Tj 


THERMAL RESISTANCE 


From junction to ambient in free air mounted 
ona fibre-glass print (see Fig. 2) of 
40 mm x 25 mm x 1 mm Rth j-a 


ica 
<< 
‘smint 


[7 i5 min 


a 
2 min \ 
9210717 


Fig. 2 Requirements for fibre-glass print (dimensions in mm). 


CHARACTERISTICS — 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0; Veg =10V ICBO 
D.C. current gain 

lc= 2mA;VcE=1V | hee 

Ic = 25 mA; Vee =1V hee 
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max. 


—65 to + 150 °C 


max. 


150 °C 


400 K/W 


50 nA 


20 
150 
20 


N-P-N 1 GHz wideband transistor BFW92A 


Transition frequency at f = 500 MHz 


Ic =25mA; VcE=5V tT typ. 2,8 GHz 
Collector capacitance at f = 1 MHz 

le = 0; Vcp=10V Co typ. 0,8 pF 
Emitter capacitance at f = 1 MHz 

Ic = 0; Veg =0,5 V Co typ. 1,4 pF 
Feedback capacitance at f = 1 MHz 

Ic =O0;Vce=5V Cre typ. 0,45 pF 
Noise figure at f = 800 MHz and Ta mp = 25 OC 

lc=2mA;VceE=5V; Zs = 60 2 F typ. 2,5 dB <«— 
Output voltage at dj,, = —60 dB (see Fig. 3) 

lc = 14 MA; Veg = 10 V; Ry = 75 2; Tamp = 25 OC a 

Vp = Vo at dim = —60 dB; fp = 795,25 MHz 

Vq = Vo —6 dB ifg = 803,25 MHz 

Vr = Vo —6 dB if, = 805,25 MHz 

Measured at f(y + gq — r) = 793,25 MHz Vo typ. 150 mV 
Maximum unilateral power gain at f = 800 MHz 

Ic = 14 mA; Vcge = 10 V; Tamb = 25 OC Gum typ. 13 dB 

1,5 nF 
1,5 nF = +V 
‘Vag n cc 


0,68 pF 
i 7282709 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3=5 wH microchoke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm 


S-parameters (common emitter) at Ic = 14 mA; Vcg = 10 V; Tamp = 25 OC; typical values. ae 


0,56/ —30° 0,01/76° 27,5/156° 0,94/ 10° 


100 0,42/ —64° 0,02/69° 20,4/131° 0,81/—17° 
200 0,28/—100° 0,03/689 12,7/109° 0,70/—19° 
500 0,18/—161° 0,05/74° 5,7/ 87° 0,63/—23° 
800 0,18/ +163° 0,08/75° 3,6/ 740 0,63/—31° 
1000 0,19/ +1459 0,10/75° 2,9/ 66° 0,62/—36° 
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7Z88738 
4 


SSaannne 
SS 
ZS 
ACT 


Fig.4 Vce =5 V; f = 500 MHz; Tj = 25 OC; 
typical values. 


728874 
11 88740 


Fig.6 IE =ie =0; T= 25 OC; typical values. 
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Fig.5 Voe =5 V; Tj = 25 OC; 


typical values. 


Rae 
ee 
Reece 


20 4g (mA) 


Fig.7 Voce =5 V; Tamb = 25 OC; 
f = 800 MHz; Zs = 60 22; typical values. 


BFW93 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-37 envelope. | 

The device is intended for use in v.h.f. - u.h.f. applications, primarily wideband aerial amplifiers 
40 - 860 MHz. 

It is intended for mounting on miniature printed-circuit boards. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 18 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Collector current (peak value; f > 1 MHz) ICM max. 100 mA 
Total power dissipation up to Tamb = 70 OC Prot max. 200 mW <<. 
Junction temperature Tj max. 150 OC 
Feedback capacitance at f = 1 MHz 

Ic =2mA; VcE=5V Cre typ. 0,6 pF 
Transition frequency at f = 500 MHz 

Ic = 50 mA; VcE=5 V fT typ. 1,7 GHz 
Max. unilateral power gain 

Ic = 30 mA; VcgE = 5 V; f = 200 MHz GUM typ. 22 dB 

Ic = 30 mA; Vcg = 5 V; f = 800 MHz GuM typ. 10,5 dB 


intermodulation distortion at Tampb = 25 OC 
Ic = 30mA; VceE=5V; RE = 37,52 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2q-p) = 217 MHz dim typ. —60 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-37. | 


Connections 


1. Base 
2. Emitter 
3. Collector 


7273904.3 


(1) = type number marking. 


November 1986 541 


BFW93 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value; f > 1 MHz) ICM 
Total power dissipation up to Tamb = 70 °C Prot 
Storage temperature Tstg 
Junction temperature Tj 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a glass-fibre print 


of 40 mm x 25 mm x 1 mm (Fig. 2) Rth j-a 
8 
5 
2min 2min 
ad NEE 
MQ hole in 
print 
15min 1.5 min 
1 [15min 
2 min 


7210717 


Fig. 2 Requirements for fibre-glass print (dimensions in mm). 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;Vcp=10V ICBO 
— D.C. current gain 
Ic = 25 mA; VcE =5 V hfe 
Ic = 50 mA; VceE=5 V hFE 
—e Transition frequency at f = 500 MHz 
Ic = 50 mA; VceE=5 V fT 
Collector capacitance at f = 1 MHz 
lE=le=0;VcRp=5V : Co 
Emitter capacitance at f = 1 MHz 
lc =lc =0; VER =0,5 V Ce 
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max. 18 
max. 10 
max. 2,5 
max. 50 
max. 100 
max. 190 
—65 to +150 
max. 150 
= 400 
max. 50 
min. 25 
min. 25 
typ. i 
typ. 0,7 
typ. 1,5 


K/W 


nA 


GHz 


pF 


pF 


N-P-N h.f. wideband transistor BFW93 


Feedback capacitance at f = 1 MHz 
Ic =2 MA, VcE =5 V; Tamb = 25 OC Cre typ. 0,6 pF 


Noise figure at f = 500 MHz 
lc =2 mA; VcE =5 V; Gs = 20 mS 


Bs is tuned; Tamb = 25 OC F max. 5,0 dB 
Max. unilateral power gain (Spe assumed to be zero) 
Istel? 
Gum = 10 log Se eee os ae 
[1—Isiel* ] [1—Isoei*] 
Ic = 30 mA; VcE = 5 V; f = 200 MHZ; Tamb = 25 OC GUM typ. 22 dB 
Ic = 30 mA; VcE = 5 V; f = 800 MHZ; Tamb = 25 OC GuM typ. 10,5 dB 


Intermodulation distortion at Tamp = 25 OC 
Ic = 30 MA; VcE =5 V; RL = 37,5 Q 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 
measured at f(2g-p) = 217 MHz dim typ. —60 dB 


xi 
Ro= 
™ 7 oe 
O 


7Z65056 


20k 


Fig. 3 Test circuit. 
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7262375 
7262381 


50 Ig (mA) 75 


25 OC; typical values. - 


om A 


Fig.5 VCE =5V;T; 


9V; Tj = 25 OC. 
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Senne ee ee ee = 
ponee\ \eni\annt a es 


7262379 
= 


Fig.6 Vce 


Fig. 4 Tj =25 OC; typical values. 


on 
cs Neon 


N-P-N h.f. wideband transistor BFW93 


60 7262380 
SRPER ESE R SRA 


20 


ae 
Hooe wee Pee eee 
eee See RRR ARE 
BSR SEDER Sees 
Oo ele ea ei 


0 500 Vpr(mV) 1000 
Fig. 7 VCE =5V; Tj = 25 OC; typical values. 


7Z62378 7262376 
ae a ee ee ee a De a ee ee ae 


Me 
i Ge eae eee 
(Cie) (oe ee Ne 
Ee HE ICSI aU ease se alist esta 
feist fds 


ea elle eet els ey 
Eee eal dete e ce IL Segal! 
Ci ae a 
7a Sas ease aes 
eS det cele tes ledes: 


ao 
Ds 
eh See eae ae 
i sos 
2 a a Gi 

i a 
es 
ane ee ae a a el 
ee a a 
oO a et i i le it 


0 25 50 Ic¢(mA) 75 0 5 10 Vop(V) 15 


Fig.8 Veg =5 V;f = 500 MHz; Fig.9 IEF =ig =0; f= 1 MHz; 
Tj = 25 OC; typical values. Tj = 25 OC; typical values. 
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Fig. 10 VcE =5 V; Ie = 2 mA; f = 500 MHz; 
Tamb = 25 °C; typical values. 
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BES 
Ree 
ane 
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Fig. 11 VceE =5 V; Ic = 30 mA; 
Tamb = 25 ©C; typical values. 
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Fig. 12 Voce = 5 V; f = 500 MHz; Gs = 20 mS; Bs = tuned; Tamb = 25 OC; typical values. 
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N-P-N h.f. wideband transistor 


0.2 
Fig. 13 VcE = 5 V; Ic = 30 mA; 
Tamb = 25 OC; typical values. 


Fig. 14 Voce =5 V; Ic = 30 mA; 
Tamb = 25 OC; typical values. 


November 1986 547 


BFX89 


N-P-N H.F. WIDEBAND TRANSISTOR ies 


N-P-N transistor in a TO-72 metal envelope, with insulated electrodes and a shield lead connected to 
the case. The transistor has a low noise, a very high power gain and good intermodulation properties. 
It is primarily intended for: 

— Channel aerial amplifiers for bands |, II, II] and IV/V (40—860 MHz). 

-— Wideband aerial amplifiers (40—860 MHz). 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM Max. 30 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (peak value; f > 1 MHz) ICM max. 50 mA 
Total power dissipation up to Tamp = 25 CC Prot max. 200 mW 
Junction temperature Tj max. 200 OC 
Transition frequency 

lc = 25 mA; Vcg = 5 V; f = 500 MHz 7 typ. 1,2 GHz 
Feedback capacitance 

Ic =2 mA; VcE=z5V; f= 1 MHz Cre typ. 0,6 pF 


Noise figure at optimum source impedance f= 200/800 = MHz 


Ic=2mA; VcE=5V F typ. 3,3| 7 dB 
Power gain (not neutralized) 
Ic =8 mA; VcgE = 10 V Gp typ. 22; 7 dB 


Output power 
din = —30 dB; VSWR at output < 2; 


Ic =8 mA; Vce = 10 V Po typ. 6] 6 mW 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


A z 0,51 
48 Amax 
max 

_ oe 

le 9,3 igo 12,7/min ———-> 
max : 


7Z65579.2 


(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) | VCBOM 
—+ Collector-emitter voltage (peak value) Rag <50 Q VCERM 
— Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value; f > 1 MHz) lcm 
Total power dissipation up to Tamph = 25 OC Prot 
Storage temperature T stg 
Junction temperature Tj 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a 


From junction to case | Rth j-c 


550 ‘November 1986 


max. 30 
max. 30 
max. 15 
max. 2,5 
max. 25 
max. 50 
max. 200 
—65 to + 200 
max. 200 
= 880 

580 


K/W 
K/W 


N-P-N H.F. wideband transistor BFX89 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 
le =0;Vcp=15V ICBO max. 10 nA 
Knee voltage 


lc = 20 mA; |p = value for which 
Ic = 22 mA at Vcf=1V VCEK max. 0,/5 V 


VcEK1 Vee (V) 


7208816 
Fig. 2. 

D.C. current gain 

Ic=2mMA;VcE=1V hfe 20 to 150 

Ic = 25 mA; VcE=1V hee 20 to 125 
Transition frequency* 

Ic=2mA; VcE = 5 V; f = 500 MHz fT typ. 1,0 GHz 

Ic = 25 mA; VceE = 5 V; f = 500 MHz fy typ. 1,2 GHz 
Collector capacitance at f = 1 MHz** 

le =le=0;Vcp=10V Co max. 1,7 pF 
Feedback capacitance at f = 1 MHz* 

Ic = 2 MA; VcE = 5 V; Tamb = 25 OC Cre typ. 06 pF <«— 
Noise figure* 

lc =2 MA; Veg = 5 V: Tamb = 25 OC ae 

f = 200 MHz; optimum source impedance F max. 4,0 dB 

f = 500 MHz;Zs = 50 Q F max. 65 dB “~— 

f = 800 MHz; optimum source impedance F typ. 7,0 dB 


Power gain (not neutralized) * f= 200 | 800 MHz 
= : 2 ; = Oo min. 19 — dB 
Ic =8 mA; VcgE = 10 V; Tamb = 25 OC Gp yp. 99 7,0 dB 


* Shield lead grounded. 
** Shield lead not connected. 
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CHARACTERISTICS (continued) 
intermodulation characteristics* 


1. Output power at f = 200 MHZ; Tamp = 25 OC 
lc = 8 mA; Vcge = 10 V; V.S.W.R. at output < 2 
fp = 202 MHZ; fg = 205 MHZ; dj, = —30 dB 
measured at f(9q—15) = 208 MHz (Channel 9) Po typ. 6 mW 


Re =50.M, 30.0, 


=—T 1SnF 
A 7208810 fis 


VK 200 -10/4.B 
Fig. 3 Test circuit. 


Coil data: 


L1= 3 turns silver plated Cu wire (1,4 mm); winding pitch 2,7 mm; int. diam. 8 mm; 
taps at 0,5 turn and 1,5 turns from earth. 

L2= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 8 mm. 

L3= 3 turns silver plated Cu wire (1,4 mm); winding pitch 3,3 mm; int. diam. 8 mm. 

L4= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 11 mm. 


* Shield lead grounded. 
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N-P-N H.F. wideband transistor 


CHARACTERISTICS 
Basis of adjustment 


The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current — 
voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


_ VCE - VCEK 
Ic 
in which VcE K is the high frequency knee voltage. 


Ri 


f 


b. The h.f. collector current is as small as possible. 
This is so if —-CL = +Cog, 
in which Cog is the output capacitance of the transistor at short circuited input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 


values of Ry and Cy are: 
Ry = 1kQ;C, = —1,8 pF 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 1 k{2 resistor in parallel with a 1,8 pF 
capacitor between the collector and emitter connections of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R. = 1). After this 
adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power gain 
and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics* 
2. Output power at f = 800 MHZ; Tampb = 25 °C 


Ic = 8 mA; VcE = 10 V; V.S.W.R. at output < 2 
fp = 798 MHz; fg = 802 MHz; dj, = —30 dB 


measured at f(2q—p) = 806 MHz (Channel 62) Po typ. 6 mW 
3 470pF 
Te link SS 
Z 2 20pF 
12pF 
L4 50. 
Re=50.0, i2pF 12pF 
7 
a ont 470pF 
Se ae 15nF F24v 


720881 


VK 200-10/4B 


Fig. 4 Test circuit. 


Coil data: 


L1= 24mmx6mmx0,5 mm silver plated Cu strip. 
Tap of the input at 5 mm from earth. 
L2= 15mmx6mmx0,5 mm silver plated Cu strip. 
L3= 20mmx 8mm x 0,5 mm silver plated Cu strip. 
L4= 4turns enamelled Cu wire (0,5 mm); winding pitch 1,5 mm; int. diam. 4 mm. 
Coupling link: 42 mm silver plated Cu wire (1 mm). 


Basis of adjustment 


At 800 MHz no dummy can be used to adjust for optimum collector load because at these frequencies 
the impedance transformations of a dummy are too high. A small signal at the mid-channel frequency 
of 802 MHz is fed to the input and increased until clipping occurs; that is, until the output power no 
longer increases linearily with the input signal. This clipping can be eliminated by tuning the output 
circuit, thereby making the output power equal to 


_'¢ (VCE - VCEK) 
2 
The output circuit is adjusted for minimum intermodulation if the input signal is as small as possible 
at P, = 35 mW. 
After this adjustment has been made no further change may be made in the output circuit. 
Adjust the input circuit for maximum power gain and good band pass curve. 
The V.S.W.R. of the output is then < 2 over the whole channel. - 


= 35 mW 


* Shield lead grounded. 
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N-P-N H.F. wideband transistor 


CHARACTERISTICS 
Intermodulation characteristics* 


3. Intermodulation distortion 
lc=8mMA; VcE=6V; Ry = 37,5 Q; Tamp = 25 OC 
Vo = 100 mV at fy = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(9qg_p) = 217 MHz dim typ. —40 dB 


Fig. 5 Test circuit. 


* Shield lead grounded. 
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Fig. 7 Tj = 25 OC; typical values. 


02 


LITT TING Ty 
SESEEA VERE 
Pt — 

a 


PTT TAT 
BEeASERE. OR 


PT See TT ST NAA 


a 

& 

a 

I] Pee ee OANA AY 
8 ESSSh RE les CORRE ESL ae TERE RE ee LS: 
a ZESDIRCA SERRE EERE AREAL RARE ESSERE eRER 

| BERR SRAGESER SAR ARRAN 
Baie SSE PGES ERE SERRE RAREEER 

H RESAERERERSORAD RRR RARER AAS 

| 

S 

| 

Ss 

.) 

~~ 


seaaeeeelr 
fog) © “t N S 


Ic 
(mA) 


O) 
08) 
>< 
Lu 
M 


November 1986 


556 


AL BF X89 


N-P-N H.F. wideband transistor 
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7208813 7Z08812 


typical values name 
rT} = 25°C 
=500MHz2z ff 2e4 
Ge EEE 
(pF)E es a 


© 
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aan H 
H+ eB ae 
0 10 20 Ic(mA) 30 0 2 


Fig. 10 f = 500 MHz; Tj = 25°C; Fig. 11 Ip =ig=0;f= 1 MHz; 
typical values. Tj = 25 OC; typical values. 
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Fig. 12 Vcgp=5V; Tj = 25 OC; typical values. 
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N-P-N H.F. wideband transistor | BFX89 
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Fig. 13 Vcg = 5 V;f = 500 MHz; Ze= 502; 
Tamb = 25 ©C; typical values. 
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Fig. 14 Voce = 5 V; Ig = 2 mA;Zs = opt.; Tamp = 25 °C; typical values. 
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BFY90 


N-P-N H.F. WIDEBAND TRANSISTOR + 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to 
the case. 

The transistor has very low noise over a wide current range, a very high power gain and excellent 
intermodulation properties. 

It is primarily intended for: 

— Channel- and band aerial amplifiers for band |, tI, II and IV/V (40-860 MHz) 

— Wide band aerial amplifiers (40-860 MHz) 

— Television distribution amplifiers 

— Low noise wide band vertical amplifier in high speed oscilloscopes 

It is also suitable for military- and industrial applications, such as: 

— R.F. amplifiers and mixers for communication equipment 

— Microwave telephony link systems, wide band i.f. amplifiers 

— Large bandwidth radar i.f. amplifiers 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 30 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (peak value; f > 1 MHz) ICM max. 50 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 200 mW 
Junction temperature Tj max. 200 °C 
Transition frequency 

Ic = 25 mA; Vcg = 5 V; f = 500 MHz f+ typ. 1,4 GHz 
Feedback capacitance at f = 1 MHz 

Ic=2mA;VcE=5V Cre typ. 0,6 pF 


Noise figure at optimum source impedance 
lc=2mA;VcE=5V 


f = 200 MHz F typ 2,5 dB 

f = 800 MHz typ. 5,5 dB 
Power gain (not neutralized) 

Ic =14mMA; VcE = 10 V 

f = 200 MHz G typ 23 dB 

f = 800 MHz p typ. 8 dB 
Output power 

dim = —30 dB; V.S.W.R. at output < 2 

lc =14mA;VcE = 10 V 

f = 200 MHz p typ. 12 mW 

f = 800 MHz © typ. 12 mW 


MECHANICAL DATA (see next page) 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


A Of Y 0,51 
48 Amax 
max 
v 
jas3 ole 12,7min eerie 
(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter; peak value) VCBOM max. 30 V 
Collector-emitter voltage (peak value) Rap <50Q;IcC=10mMA VcERM max. 30 V 
Collector-emitter voltage (open base); Ic = 10 mA VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 25 mA 
Collector current (peak value; f > 1 MHz) ICM max. 50 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 200 mW 
Storage temperature T stg —65 to + 200 °C 
Junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 880 K/W 
From junction to case Rth j-c = 580 K/W 
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N-P-N H.F. wideband transistor BFY9O 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 
le =0; Veg =15V ICBO min. 10 nA 


Knee voltage 
lc = 20 mA; |p = value for which 
Ic = 22 mA at VcpE=1V VCEK min. 0,75 V 


VceK! Vee (V) 


7208616 
Fig. 2. 

D.C. current gain 

lc=2mA;VceE=1V hFe 25 to 150 

lc =25 mA; VcE=1V hFe 20 to 125 
Transition frequency* 

Ic = 2 mA: Vcg = 5 V; f = 500 MHz fy oe pis 

Ic = 25 MA; Veg = 5 V; f= 500 MHz fr nth a ae 
Collector capacitance at f = 1 MHz** 

l—E = le=0;Vep=10V Co max. 1,5 pF 
Feedback capacitance at f = 1 MHz* Ave 0.6 pF 

Ic = 2 MA; Voce = 5 V; Tamb = 25 OC Cre nes 08 DE == 


Noise figure* 
lo=2.mA; VGEH SVs Tapp = 25 °C << 


f = 100 kHz; optimum source resistance F max. 4 dB 
f = 200 MHz; optimum source impedance F max. 3,5 dB 
f = 500 MHz; Zs = 50 Q F max. 5 dB <«— 
f = 800 MHz; optimum source impedance F typ. 5,5 dB 
Power gain (not neutralized) * 
Ic = 14 mA; VcgE = 10 V; Tamb = 25 OC 
_ min. 21 dB 
f = 200 MHz Gy i. 53 dB 
f = 800 MHz Gy typ. 8 dB 


* Shield lead grounded. 
** Shield lead not connected. 
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BFY9O0 


CHARACTERISTICS (continued) 
{ntermodulation characteristics* 


1. Output power at f = 200 MHZ; Tamb = 25 PC 
Ic = 14 mA; Veg = 10 V; V.S.W.R. at output < 2 
fp = 202 MHZ; fg = 205 MHz; din, = —30 dB 
measured at f(9q_p) = 208 MHz (Channel 9) Po 


typ. 12 mW 


U1 
Pa pFv90 


L3 
2.2pF 
G 
_ Ai) Ty 7 
N 
+ 
ew 7208808 = 
VK 200 - 10/4 B 
Fig. 3 Test circuit. 
Coil data: 


L1= 3 turns silver plated Cu wire (1,4 mm); winding pitch 2,7 mm; int. diam. 8 mm; 
taps at 0,5 turn and 1,5 turns from earth. . 

L2= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 8 mm. 

L3= 3 turns silver plated Cu wire (1,4 mm); winding pitch 3,3 mm; int. diam. 8 mm. 

L4= 5,5 turns silver plated Cu wire (1,4 mm); winding pitch 2,2 mm; int. diam. 11 mm. 


* Shield lead grounded. 
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N-P-N H.F. wideband transistor 


CHARACTERISTICS 

Basis of adjustment 

The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. output current — 
voltage clipping. 

The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs tf 


_VcE- VCEK 
SS 
Ic 

in which VcEK ts the high frequency knee voltage. 
b. The h.f. collector current is as smal! as possible. 

This is so if —Cy =+Cgp, 

in which Cog is the output capacitance of the transistor at short circuited input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimentally found) 


values of Ry and Cy are: 
Ry = 560 82; C; = —1,8 pF 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a560 Q resistor in parallel with a 1,8 pF 
Capacitor between the collector and emitter connections of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R. = 1 ). After this 
adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum power 
gain and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) 


Intermodulation characteristics* 

2. Output power at f = 800 MHz; Tamb = 25 OC 
Ic = 14 MHz; Vcg = 10 V; V.S.W.R. at output < 2 
fy = 798 MHz; fg = 802 MHz; dip, = —30 dB 


measured at f(2q—p) = 806 MHz (Channel 62) Po typ. 12 mW 

. 470pF 

a link BF “T L-«: 
% 220pF 
12pF 
L4 50.u 
Re= 50.0, l2pF l2pF 
LI 
i; "a 
So ae I5nF fay 
ome oe Ge 7208809 
VK 200 - 10/48 


Fig. 4 Test circuit. 


Coil data: 


L1= 24mmx6mmx 0,5 mm silver plated Cu strip. 
Tap of the input at 5 mm from earth. 
L2= 15mmx6mmx0,5 mm silver plated Cu strip. 
L3= 20mmx8mmx 0,5 mm silver plated Cu strip. 
L4= 4 turns enamelled Cu wire (0,5 mm); winding pitch 1,5 mm; int. diam. 4 mm. 
Coupling link: 42 mm silver plated Cu wire (1 mm). 


Basis of adjustment 


At 800 MHz no dummy can be used for optimum collector load because at these frequencies the 
impedance transformations of adummy are too high. A small signal at the mid-channel frequency of 
802 MHz is fed to the input and increased until clipping occurs; that is, until the output power no 
longer increases linearily with the input signal. This clipping can be eliminated by tuning the output 
circuit, thereby making the output power equal to 


_!c (VcE - VCEK) 
. 2 
The output circuit is adjusted for minimum intermodulation if the input signal is as small as possible 
at Po = 60 mW. 
After this adjustment has been made no further change may be made in the output circuit. 
Adjust the input circuit for maximum power gain and good band pass curve. 
The V.S.W.R. of the output is then < 2 over the whole channel. 


= 60 mW 


* Shield lead grounded. 
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N-P-N H.F. wideband transistor 


CHARACTERISTICS 

Intermodulation characteristics* 

3. Intermodulation distortion 
Ic = 14 mA; Veg = 6 V; RL = 37,5 Q; Tampb = 25 OC 
Vo = 100 mV at f, = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2qg—p) = 217 MHz dim 
680pF 
TS 
680pF 
— Ri 
50.9, 
1OnF 10nF 
: +126V 
es 7208825 e SV 
47kM 


Fig. 5 Test circuit. 


Y parameters at f = 500 MHz (common emitter) * 
Ic =2 MA; Vee = 5 V: Tamb = 25 OC 


Input conductance ie 
Input capacitance Cie 
Feedback admittance lYrel 
Phase angle of feedback admittance Yre 
Transfer admittance lYfel 
Phase angle of transfer admittance Yfe 
Output conductance Joe 
Output capacitance Coe 


Maximum unilateralised power gain 
lYfel’ 
- 4dieGoe 
Ic =2 MA; VcE = 5 V; f = 500 MHZ; Tamb = 25 OC Gum 


* Shield lead grounded. 


typ. 
typ. 
typ. 
typ. 
typ. 
typ. 
typ. 
typ. 


typ. 


BFY90 


—50 dB 


16 
3,75 
1,55 
2580 
45 
2859 
0,19 

1,9 


22 
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Fig. 11 Vege =1 V; Tj = 25 PC. 
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Fig. 12 Vcr =5 V; Tamb = 25 OC; typical values. 
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Fig. 16 f = 500 MHz; Tj = 25 °C; 
typical values. 
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Fig. 17 Ip = ig=0; f= 1 MHz; 
Tj = 25 OC; typical values. 
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2N918 


N-P-N H.F. WIDEBAND TRANSISTOR = 


N-P-N transistor in TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. The 2N918 is primarily intended for low power amplifiers and oscillators in the v.h.f. and u.h.f. 
ranges for industrial service. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO max. 30 V 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 200 mW 
Junction temperature Tj max. 200 °C 
Transition frequency 

Ic =6 mA; Vcg = 10 V fy min. 900 MHz - 
Maximum unilateralized power gain 

Ic = 6 mA; VcrE = 12 V; f = 200 MHz GUM typ. 36 dB 


Noise figure at f = 60 MHz 
Ic = 1 mA; VcE = 6 V; Zs = 400 22 F max. 60dB <-|—_— 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


Vos1 
4max 


| 


« 53 ae 12,7min ———~ 
max 7265579 .2 


(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 
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2N918 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcCBO max. 30 V 
—* Collector-emitter voltage (open base) VcCEO max. 15 V 

Emitter-base voltage (open collector) VEBO max. 3 V 

Collector current (d.c.) _ Ic max. 50 mA 

Total power dissipation up to Tamp = 25 CC Prot max. 200 mW 

Storage temperature Tstg —65 to + 200 °C 

Junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 
From junction to ambient in free air Rthj-a = 880 K/W 
From junction to case Rthj-c = 580 K/W 
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N-P-N H.F. wideband transistor 2N918 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified. All measurements taken with ungrounded shield lead. 


Collector cut-off current 
le =0; Veg = 15 V IcBo max. 10 nA 
le = 0; Vog = 15 V; Tj = 150 OC IcBoO max. 1 uA 


Saturation voltages 


Ic = 10 mA; Ip =1mA Vices: Met Oe 


VBEsat max. 1V 
D.C. current gain 


Ic =3mA;Vece=1V hee min. 20 
Collector capacitance at f = 140 kHz 
le = le =0; Veg =10V Co max. 1,7 pF 
le = 1,=0;Vep=0 Ce max. 3,0 pF 
Emitter capacitance at f = 140 kHz 
Ic =1-=0; VER =05V Ce max. 2,0 pF 
Transition frequency 
Ic = 6 mA; Vcg = 10 V* f+ min. 900 MHz 
Noise figure at f = 60 MHz 
lc = 1mMA; Vee =6 V; Z5 = 400 2; Tamb = 25 OC F max. 6,0 dB #— 
Oscillator power output at f = 500 MHz 
—le = 8 mA; Vcop = 15 V; Tamb = 25 OC Po min. 30 mW +— 
Maximum unilateralised power gain 
lYtel? 
G = 
al 4gieJoe 
Ic = 6 mA; Vcg = 12 V; f = 200 MHz; Tamp = 25 OC Gum typ. 36 dB  +— 


* JEDEC registration: lc = 4 mA; Vcg = 10 V, fy > 600 MHz. 
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—2N918 


—> CHARACTERISTICS (continued) 


Available power gain at f = 200 MHz 

— => Ic =6mMA;VcE = 12 V; Tamb = 25 PC Gp min. 15 dB 
Basic circuit for measuring the available neutralised power gain (Fig. 2) 
Grounded shield lead 


15 to 7.5pF 


—7V +12V 


L1= 3,5 turns tinned Cu wire, 1,3 mm 
d= 8 mm; length = 11 mm 


Tap at © 2 turns from earth side 


L2 = 8 turns tinned Cu wire, 1,3 mm 
d = 3 mm; length = 22 mm 


Tap at 1 turn from earth side 
L3 = 0,4 to 0,65 wH 
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DEVICE DATA 


CATV amplifier modules 


582 


SELECTION GUIDE 


type 
number 


BGY61 
BGY65 
BGY67 
BGY67A 


BGY50 
BGY51 


BGY52 
BGY53 


BGY54 
BGY55 


BGY56 
BGY57 


BGY58 
BGY58A 
BGY59 
BGY60 
BGD102 
BGD104 


BGD102E 
BGD104E 


BGY70 
BGY71 


BGY74 
BGY75 


BGY78 


BGY84 
BGY85 


BGY84A 
BGY85A 


BGY86 
BGY87 


BGY88 
BGY584A 
BGY585A 
BGY586 
BGY587 


BGD502 
BGD504 


BG X885 


frequency range | power gain (dB) | application 


MHz at f = 50 MHz 


13,0+0,5 
~18,5+0,5 
22,0+0,5 
24,0+0,5 


5 - 200 


12,5+0,4 
16,4+0,4 
17,0+0,4 


22,0+ 0,6 


33,0 + 1,0 
34,0 + 1,0 
38,5 + 1,0 


18,5 + 0,5 
20,0 + 0,5 


18,5 + 0,5 
20,0 + 0,5 


12,5+0,4 
17,0 + 0,4 
34,0 + 1,0 
17,0+0,5 
18,4+0,4 
22,0+0,5 


34,5 + 1,0 


22,0+ 0,5 


40 - 550 
40 - 550 


40 - 550 


18,5 + 0,5 
20,0 + 0,5 


33,5 + 1,0 


18,2+0,5 — 


reverse amplifiers 


preamplifier — 
post amplifier 


preamplifier 
post amplifier 


preamplifier 
post amplifier 


preamplifier 
post amplifier 


line extender 
line extender 


line extender 


interstage amplifier (2 x 17 dB) 


power doubler 
amplifiers 


power doubler 
amplifiers 


preamplifier 
post amplifier 


preamplifier 
post amplifier 


line extender 


preamplifier 
post amplifier 


preamplifier 
post amplifier 


preamplifier 
post amplifier 


line extender 
preamplifier 
post amplifier 


preamplifier 
post amplifier 


power doubler oe re 
power doubler : 


page 


631 
635 
639 
643 
599 
599 
603 
603 
607 
607 


611 
611 


615 
619 
623 


627 


583 
583 — 


587 
587 © 


647 
647 


651 
651 


655 
659 
659 
663 
663 
667 
667 


671 


675 
675 


679 
679 


591 
591 


40 - 860 17,0+0,5 | 40-860 MHz amplifier 595 


All modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGD102 
BGD104 


CATV POWER-DOUBLER AMPLIFIER MODULES 


Power-doubler amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGD102: 18,5 dB gain; 
BGD104: 20,0 dB gain. 


Features: 

@ excellent linearity; 

@ high output level; 

@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


BGD102 BGD104 

Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance ZS=ZL = 75 75 Q 
Power gain at f = 50 MHz Gp 18,5 +0,5 20,0+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2,5 0,5to2,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,3 +0,3 dB 
Return losses at input and output 

f = 40 MHz to 450 MHz 911-22 min. 18 18 dB 
2nd order distortion 

Vo = 46 dBmV d2 max. —73 —73 dB 
Composite triple beat; 60 channels a 

Vo = 46 dBmV CTB max. —65 —64 dB 
Cross modulation 

Vo = 46 dBmV at 60 channels Xmod max. —67 —66 dB 
Noise figure 

f = 40 MHz to 450 MHz F max. 7 7 dB 
D.C. supply voltage +VB = 24 24 V* 
Total d.c. current consumption 

at VB =+24V Itot max. 435 435 mA 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGD102 
BGD104 | 


MECHANICAL DATA 


Dimensions in mm 
Fig. 1 SOT-115. 


+— 27.2max ——> 


<- 3,8 max 


7273804.3 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’) 
(2) Gold-plated leads. 


—e See “Mounting and Soldering Recommendations”. 
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CATV power-doubler amplifier modules BGD102 


BGD104 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vi max. 65 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +100 °C 
CHARACTERISTICS 
Supply voltage Vp = +24 V; Tmb = 35 OC 
BGD102 BGD104 

Power gain at f = 50 MHz Gp 18,5 +0,5 20,0 +0,5 dB 
Power gain at f = 450 MHz Gp 19,2—21,2 20,5—22,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2,5 0,5to2,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,3 +0,3 dB 
Return losses at input and output 

Zsy=Z,=75Q; 

f = 40 MHz to 450 MHz S11-22 min. 18 18 dB 


2nd order distortion 
Vo = 46 dBmV; channel 2 


Vo = 46 dBmV; channel H5 


Measured at channel H14 d9 max. —73 —73 dB 
Composite triple beat at 60 channels 

Vo = 46 dBm\; tested in channel H22 CTB max. —65 —64 dB 
Cross modulation at 60 channels 

Vo =46 dBm\V; tested in channel 2 Xmod max. —67 —66 dB 
Noise figure 

f = 40 MHz to 450 MHz F max. 7 7 dB 
Total d.c. current consumption tot max. 435 435 mA 
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BGD102E 
BGD104E 


CATV POWER-DOUBLER AMPLIFIER MODULES 


Power-doubler amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGD102E: 18,5 dB gain; 
BGD104E: 20,0 dB gain. 


Features: 


@ excellent linearity; 

@ high output level; 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


BGD102E BGD104E 


Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance ZS=Z. = 75 75 Q 
Power gain at f = 50 MHz Gp 18,5 +0,5 20,0 +0,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2,0 0,5 to 2,0 dB = 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max.  +0,3 +0,3 dB 
Return losses at input and output 

at f = 40 MHz S min. 20 20 dB 

at f= 450 MHz 11-22 max. 18 18 dB 
Output voltage at djp, = —60 dB 

f(ptq—r)= 438,25 MHz , | 

(DIN 450048, par.6.3: 3-tone) Vo me, 585.0 ene Cony 
2nd order distortion 

Vo = 46 dBmvV da max. —73 —73 dB 
Noise figure 

f = 40 MHz to 450 MHz F max. 7 7 dB 
D.C. supply voltage | +VB = 24 24 V* 
Total d.c. current consumption 

at VB =+24V ltot max. 435 435 mA 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
B 
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BGD102E 
BGD104E 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
—> 13,8max << <+—— 27,2 max ———> 
\ +8 > —>| j<+3,8 max 
9,2 
max \ 
a6 | 
min 12,7 
0,25 wll UNC 6-32.” 
2.54 + 


72Z273804.3 


(1) Screw 6-32UNC-2A available upon request (see ‘“Accessories’’). 
(2) Gold-plated leads. 


— See ‘Mounting and Soldering Recommendations’’ 
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BGD102E 


CATV power doubler amplifier modules 


BGD104E 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 65 dBmV 
Storage temperature T stg —40 to +100 OC 
Operating mounting base temperature Tmb —20 to +100 °C 


CHARACTERISTICS 
Supply voltage Vg = +24 V; Tmb = 35 PC 


BGD102E BGD104E 
Power gain at f = 50 MHz Gp 18,5 +0,5 20,0 +0,5 dB 
Power gain at f = 450 MHz Gp 19,2—21,2 20,5—22,5 dB 
Slope cable equivalent 
f = 40 MHz to 450 MHz SL 0,5 to 2,0 05to2,00 dB =+— 
Flatness of frequency response 
f = 40 MHz to 450 MHz FL max. +0,3 +0,3 dB 


Return losses at input and output 
at Zsy5=Z_=75Q; 


f= 40MHzto 80 MHz $11-22 min. 20 20 dB 
f= 80 MHz to 160 MHz 311-22 min. 19 19 dB 
f = 160 MHz to 450 MHz 311-22 min. 18 18 dB 


Output voltage at djm = —60 dB 
(DIN 45004B,6.3: 3-tone) 


Vp 7 Vo; fp = 440,25 MHz 
Vq = Vo —6 dB; fg = 447,25 MHz 
Vr =Vo —6 dB; fp = 449,25 MHz 
Measured at f(p+q-r) = 438,25 MHz Vo min. 65,0 64,5 dBmvV 


2nd order distortion 
Vo = 46 dBmV; channel 2 


Vo = 46 dBmV; channel H5 


Measured at channel H14 da max. —73 —73 dB 
Composite triple beat at 60 channels —_— 
Vo = 46 dBmV; tested in channel H22 CTB max. —65 —64 dB 
Cross modulation at 60 channels 
Vo = 46 dBmV; tested in channel 2 Xmod max. —67 —66 dB 
Noise figure 
f = 40 MHz to 450 MHz F max. 7 7 dB 
Total d.c. current consumption ltot max. 435 435 mA 
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DEVELOPMENT DATA 
ane cate: sheet contains advance information and BGD502 
specifications are subject to change without notice. BGD 5O4 


CATV POWER-DOUBLER AMPLIFIER MODULES 


Hybrid amplifier modules for use in CATV systems and operating at frequencies up to 550 MHz. 


BGD502: 18,5 dB gain 
BGD504: 20,0 dB gain 


Features 


® excellent linearity 

@ extremely low noise 

@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier 
and rugged construction 


QUICK REFERENCE DATA 


BGD502 BGD504 


Frequency range f 40 to 550 40 to 550 MHz 
Source impedance and load impedance Zo=Z = 75 75 Q 
Power gain at f = 50 MHz Gp 18,5+0,5 | 200+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 550 MHz SL 0,2 to 2,2 00to2,00 dB —— 
Flatness of frequency response 

f = 40 MHz to 550 MHz FL max. +0,3 +0,3 dB 
Return losses at input and output | 

f = 40 MHz to 550 MHz $41-22 min. 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN 450048, par. 6.3: 3-tone) Vo min. 64 63,5 dBmV 
2nd-order distortion | 

Vo = 44 dBmV do max. —72 —70 dB 
Composite triple beat; 77 channels — 

Vo = 44 dBmvV CTB max. —65 —64 dB 
Cross modulation 

Vo = 44 dBmvV Xmod max. —68 —67 dB 
Noise figure 

f = 550 MHz F max. 8,0 8,0 dB 
D.C. supply voltage* +Vp = 24 24 V* 
Total d.c. current consumption 

at Vp =+24V ltot max. 435 435 mA 
Operating mounting base temperature Tmb —20 to + 100 OC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGD502 
BGD504 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. | | 


a——- 27,2 max ———> 


9,2 
max } 
* 86 
min ; 
i =f: 
0,25 I 
2,54 ml le 
44,8 393 
max ’ €B Positional accuracy. 
(M) Maximum Material Condition. 
Terminal connections 
. Seen 1 = input 
2,3,7,8 =common 
3,8> 5 =+Vp 


9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘‘Accessories’’)- 
(2) Gold-plated leads. 


See ‘‘Mounting and Soldering Recommendations”’. 
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DEVELOPMENT DATA 


CATV power-doubler amplifier modules 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


R.F. input voltage 
Storage temperature 
Operating mounting base temperature 


CHARACTERISTICS 


Supply voltage Vp = + 24 V;Z5 = Z, = 75 Q; Trp = 35 OC 


Power gain at f = 50 MHz 
Power gain at f = 550 MHz 


Slope cable equivalent 
f = 40 MHz to 550 MHz 


Flatness of frequency response 
f = 40 MHz to 550 MHz 


Return losses at input and output 
Zo=Z, =7522 
f = 40 to 80 MHz 
f = 80 to 160 MHz 
f = 160 MHz to 550 MHz 


Output voltage at dj, = —60 dB 
(DIN 45004B; par. 6.3: 3-tone) 
Vp = Vo; fp = 540,25 MHz 
Vq = Vo —6 dB; fg = 547,25 MHz 
Vr = Vo —6 dB; f, = 549,25 MHz 
Tested at f(p4q—r) = 538,25 MHz 
2nd-order distortion 
Vp = 44 dBmV; fy = 55,25 MHz (ch. 2) 
Vq = 44 dBmV; fg = 493,25 MHz (ch. 18) 
Measured at f(p4q) = 548,5 MHz (ch. 27) 


Composite triple beat at 77 channels 
Vo = 44 dBmV; tested at channel 27 


Cross modulation at 77 channels 
Vo = 44 dBmV; tested in channel 2 


Noise figure 
f = 550 MHz 


Total d.c. current consumption 


311-22 


Vi 
T stg 
Tmb 


max. 


min. 
min. 
min. 


min. 


max. 


max. 


max. 


max. 


typ. 
max. 


18,5+0,5 
18,8—20,8 


BGD502 


0,2 to 2,2 


+ 0,3 


20 
19 
18 


64 


BGD502 
BGD504 


max. 60 dBmV 
—40 to +100 °C 
—20to+100 °C 


BGD504 
20,0 + 0,5 
20,2—-22,2 dB 


0,0 to 2,0 dB 


20 dB 


18 dB 


63,5 dBmV 


~70 dB 
64 dB 
67 dB 
8,0 dB 


415 mA 
435 mA 
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DEVELOPMENT DATA 
This data sheet contains advance information and BGX885 


specifications are subject to change without notice. 


CATV AMPLIFIER MODULE 


Hybrid amplifier module for application in CATV/MATV amplifier systems operating at frequencies 
from 40 MHz up to 860 MHz. 


Features: 


@ excellent linearity 

@ extremely low noise 

® optimum reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier 
and rugged construction 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source impedance and load impedance £or Zi, 75 QQ 
Power gain at f = 50 MHz Gp 17+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 860 MHz SL 0,2 to 1,2 dB — 
Flatness of frequency response 

f = 40 MHz to 860 MHz FL max. +0,3 dB 
Return losses at input and output 

f = 40 MHz (decrease 1,5 dB/octave) $411-22 min. 20 dB 


Output voltage at dj, = 60 dB 
(DIN 45004, par. 6.3: 3-tone) 


V 

f(p+q—r) = 849,25 MHz min. 59 dBmvV 
2nd order distortion: 

Fiptq) = 750 MHz do max. —51 dB 
Noise figures 

f = 350 MHz F max. 7,5 dB 

f = 860 MHz max. 8,0 dB 
D.C. supply voltage +Vp = 24 V* 
Total d.c. current consumption 

Vap=t+24V_ ltot typ. 240 mA 
Operating case temperature To —20 to 100 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand incidental supply transients 
up to 30 V. 
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596 


MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


—> 13,8max ~<+- +— 27,2 max ———> 


—>|  ;<-3,8 max 


0,25 ae 
2.54 > 


(SS 95 fo ee 72839764 


C1 c4 
input »>—_| [-—> output 
44.8 
max 9°! Vp = +24V dc. 
7297625 
C1, C2, C3 and C4 are 10 nF ceramic 
multilayer capacitors 
+ R is a 200 {2 — 1 Watt resistor. 
38> & 7 Terminal connections: 
1 = input 
2,3, 5,6, 7 = common 
8 =+ Vp (24 Vde) 
9 = output 
4 = 12 V—60 mA supply terminal 


(1) Screw 6-32UNC-2A available upon request. 


See ‘‘Mounting and Soldering Recommendations”’. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 60 dBmV 
Storage temperature Tstg —40 to+ 100 °C 
Operating case temperature Te —20 to+ 100 °C 
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CATV amplifier module BGX885 


CHARACTERISTICS 
Supply voltage Vp = + 24V;Z5=Z, =75Q;T.= 30°C 


Power gain at f = 50 MHz Gp 17+0,5 dB 
Slope cable equivalent 
f = 40 MHz to 860 MHz SL 0,2to 1,2 dB + 
Flatness of frequency response 
f = 40 MHz to 860 MHz FL max, +0,3 dB 
Return losses at input and output 
Zg5=Z, = 762 
f = 40 MHz $11-22 min. 20 dB 
Decrease per octave * 1,5 dB 


Voltage output at dj,, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 


Vp = Vo; fy = 341,25 MHz 
Vq = Vp-6 dB; fg = 348,25 MHz 
Vr = Vp-6 dB; f, = 350,25 MHz 


Measured at f(p+g—r) = 339,25 MHz Vo min. —61 dBmV 
Vo = Vo; fp = 851,25 MHz | 
2 Vq = Vp—6 dB; fg = 858,25 MHz 
- Measured at f(p4q_) = 849,25 MHz Vo min. 59 dBmV 
= Second harmonic distortion 
= Vp = 59 dBmvV at fp = 350 MHz 
° Vq = 59 dBmV at fg = 400 MHz 
Z Measured at f(p4q) = 750 MHz do max. —51 dB 
ra} Noise figures 
f = 350 MHz E max. 7,5 dB 
f = 860 MHz max. 8,0 dB 
typ. 220 mA 
Total d.c. current consumption -ltot ae 240 mA 


* 311-22 has a minimum of 10 dB at f between 800 MHz and 860 MHz. 
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BGY50 
BGY51 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier modules intended for CATV systems. 


QUICK REFERENCE DATA 


Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at djp, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 


2nd harmonic distortion at Vg = 50 dBmV 


Noise figure 
f = 40 MHz to 300 MHz 


D.C. supply voltage 
Total d.c. current consumption at Vp = +24 V 


Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


f 40 to 300 
Zg=Z, = 75 
Gp 12,5+0,4 
SL +0,2 to +0,8 
FL max. + 0,2 
$41-22 min. 20 
Vo min. 61 
do max —7 1 
F max. 7 
+Vp = | 24 
ltot typ. 160 


40 to 300 MHz 
75 Q 
12,5+0,4 dB 


+0,2to+0,8 dB 


200 mA 
—20to+90 OC 


* ‘The modules are able to withstand incidental short peaks in the supply voltage up to a maximum 


of 30 V. 
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BGY50 
BGY51 


MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-115. 


—§— 27,2max ——> 


—>| (+ 3,8 max 


9,2 
max r 
N 20,8 
8,6 max 
min 
A 4,2 
0,25 > 
2,54 -! 
7Z273804.3 
Terminal connections 
1 = input 
44,8 394 2,3, 7,8=common 
max 5 =+Vp 
9 = output 
3,8> 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Tin-plated leads. Gold-plated leads available upon request. 


—— See ‘Mounting and Soldering Recommendations”. 
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Hybrid v.h.f. push-pull amplifier modules 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 67 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamp = 25 OC 


Power gain at f = 50 MHz Gp 125+0,4| 125+0,4 dB 
Slope cable equivalent 
f = 40 MHz to 300 MHz SL. +0,2to+0,8 |+0,2to+0,8 dB 
Flatness of frequency response 
f = 40 MHz to 300 MHz FL max. +Q2 +0,2 dB 
Return losses at input and output 
Zs = 2, = 75 Q; f = 40 MHz to 300 MHz $41-22 min. 20 20 dB -_ 


Output voltage at dj,, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 
Vp = Vo: fp = 287,25 MHz 
Vq = Vo —6 aB; fg = 294,25 MHz 
Vr = Vo —6 cB; f, = 296,25 MHz 
Measured at Fip +q—r) = 285,25 MHz Vo min. 61 63,5 dBmvV 


2nd harmonic distortion 
Vp = Vo = 50 dBmV; fp = 55,25 MHz 
Vq = Vo, = 50 dBmV; fg = 211,25 MHz 


Measured at Fip + q) = 266,5 MHz do max. —71 —73 dB —_ 
Noise figure 

f = 40 MHz to 300 MHz F max. 7 8 dB 
Total d.c. current consumption tot Hee He oe dies 
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BGY52 
BGY53 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier modules intended for CATV systems. 


QUICK REFERENCE DATA 


Frequency range f 40 to 300 40 to 300 MHz 
Source impedance and load impedance Zo=Z) = 75 75 Q 
Power gain at f = 50 MHz Gp 16,4 +0,4 16,4+0,4 dB 
Slope cable equivalent 
f = 40 MHz to 300 MHz SL Oto+1,0 Oto+1,0 dB 
Flatness of frequency response 
f = 40 MHz to 300 MHz FL max. +Q,1 +0,1 dB <— 
Return losses at input and output 
f = 40 MHz to 300 MHz S11-22. min. 20 20 dB <a 
Output voltage at dj,, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) Vo min. 61 63,5 dBmvV 
2nd harmonic distortion at Vg = 50 dBmV do max. -71 —73 dB <— 
Noise figure 
f = 40 MHz to 300 MHz F max. 6 7 dB 
D.C. supply voltage +Vp = 24 24 V * 
Total d.c. current consumption at Vp =+24V_ Irot typ. 160 200 mA 
Operating mounting base temperature Tmb —20to+90 |; —20to+90 OC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules are able to withstand incidental short peaks in the supply voltage up to a maximum 
of 30 V. 
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BGY52 
BGY53 


MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


+—— 27,2 max ——> 


<- 3,8 max 


9,2 
max i 
4 20,8 
8.6 max 
min y 
oe 
0,25 Mle (1) y 
UNC 6-32 2,54 
2,54 a le: = 
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Terminal connections 


1 = input 

2, 3, 7,8 = common 
5 =+Vp 

] = output 


(1) Screw 6-32UNC-2A available upon request (see '’Accessories’’). 
(2) Tin-plated leads. Gold-plated leads available upon request. 


— See ‘Mounting and Soldering Recommendations’. 
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Hybrid v.h.f. push-pull amplifier modules 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 65 dBmV 
Storage temperature T stg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tampb = 25 OC 


Power gain at f = 50 MHz Gp 16,4+0,4 | 164+0,4 dB 
Slope cable equivalent 
f = 40 MHz to 300 MHz SL. 0 to + 1,0 Oto+1,0 dB 
Flatness of frequency response 
f = 40 MHz to 300 MHz FL max. + 0,1 +0,1 dB 
Return losses at input and output | 
Zs = Z, = 75 2; f = 40 MHz to 300 MHz S11-22 min. 20 20 dB «— 


Output voltage at dj,, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) 

Vp = Vo; fp = 287,25 MHz 

Vg = Vo —6 aB; fg = 294,25 MHz 

Vr = Vo —6 GB; f, =296,25 MHz 

Measured at f(y + g — r)= 285,25 MHz Vo min. 61 63,5 dBmvV 
2nd harmonic distortion 

Vp = Vo = 50 dBmV; fp = 95,25 MHz 

Vq = Vo = 50 dBmV; fg = 211,25 MHz 


Measured at Fip +q)= 266,5 MHz d9 max. —71 —73 dB <_ 
Noise figure | 

f = 40 MHz to 300 MHz F max. 6 7 dB 
Total d.c. current consumption tot alae ee a dei 
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BGY54 
BGY55 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for CATV systems operating at frequencies up to 300 MHz. 


BGY54: 17 dB input amplifier module; 
BGY55: 17 dB output amplifier module. 


Features: 

@® excellent linearity; 

@® extremely low noise; 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


Frequency range f 40 to 300 40 to 300 MHz 
Source impedance and load impedance Zo=Z, = 75 75 Ql 
Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
Slope cable equivalent 

f = 40 MHz to 300 MHz SL 0 to 1,0 Oto 1,0 dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz FL max. +0,1 +0,1 dB 
Return losses at input and output 

f = 40 MHz to 300 MHz S$11-22 min.. 20 - 20 dB 
Output voltage at dj,, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) Vo min. 61 63,5 dBmvV 
2nd order distortion 

Vo = 50 dBmV d9 max. —/71 —73 dB << 
Composite triple beat 32 channels 

Vo = 46 dBmV CTB max. —65 —67 dB 
Output capability 

Xmod = —07 dB; 32 channels flat Vo min. 47,5 50 dBmV 
Noise figure 

f = 40 MHz to 300 MHz F max. 6 6,5 dB 
D.C. supply voltage +Vp == 24 24 V* 
Total d.c. current consumption 

at Vp =+24V tot typ. 160 200 mA 
Operating mounting base temperature Tmb —20 to + 90 —20 to+90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vg = 24 V, but are able to withstand supply transients up to 30 V. — 
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MECHANICAL DATA ; Dimensions in mm 
Fig. 1 SOT-115. 
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Terminal connections 


1 = input 
2,3, 7,8 = common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Tin-plated leads. Gold-plated leads available upon request. 


—e See ‘Mounting and Soldering Recommendations’. 
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CATV amplifier modules BGY54 


BGY55 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 65 dBmvV 
Storage temperature Tstg —40to+100 °C 
Operating mounting base temperature Tmb —20to +90 °C 
CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 
BGY54 BGY55 

Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
Slope cable equivalent | 

f = 40 MHz to 300 MHz SL 0 to 1,0 Oto 1,0 dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz FL max. + 0,1 +0,1 dB 
Return losses at input and output 

Zg=Z, =762:; 

f = 40 MHz to 300 MHz $1122 min. 20 20 dB 
Output voltage at dj, = —60 dB 

(DIN 45004, 6.3: 3-tone) 

Vp = Vo; fp = 287,25 MHz 

Vg = Vo—6 GB; q = 294,25 MHz 

Vr = Vo—6 GB; f- = 296,25 MHz 

Measured at f(y + gq — r) = 285,25 MHz Vo min. 61 63,5 dBmvV 


2nd order distortion 
Vo = 50 dBmV; fp = 55,25 MHz 
Vo = 50 dBmV; fg = 211,25 MHz 


Measured at f(p+q) = 266,5 MHz do max. —71 —/3 dB <— 
Composite triple beat 32 channels 

Vo = 46 dBmV; channel W CTB- max. —65 —67 dB 
Output capability on channel W 

Xmod = —27 dB; 32 channels flat Vo min. 47,5 50 dBmV 
Noise figure 

f = 40 MHz to 300 MHz F max. | 6 6,5 dB 

; typ. 160 200 mA 

Total d.c. current consumption tot ees. 180 220 mA 


November 1986 609 


BGY56 
BGY57 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier modules intended for CATV systems. 


QUICK REFERENCE DATA 


Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at dj,, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 


2nd harmonic distortion at Vg = 50 dBmV 


Noise figure 
f = 40 MHz to 300 MHz 


D.C. supply voltage 
Total d.c. current consumption at Vg =+ 24V 
Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


max. 


min. 


min. 
max. 


max. 


typ. 


40 to 300 
75 
22,0 + 0,6 


Oto + 1,0 


24 
160 
—20 to + 90 


40 to 300 
75 
22,0 + 0,6 


Oto +1,0 


+0,2 


20 


200 
—20 to + 90 


dBmvV 


* The modules are able to withstand incidental short peaks in the supply voltage up to amaximum 


of 30 V. 
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MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-115. 


+ 27,2 max ——> 


—| (;+3,8 max 


9,2 
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Terminal connections 


m 
1 = input 
2,3, 7,8 =common 
=+Vp 
9 = output 


(1) Screw 6-32UNC-2A available upon request (see ’’Accessories’’). 
(2) Leads tin-plated. Gold-plated leads available upon request. 


—e See ‘Mounting and Soldering Recommendations’. 
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Hybrid v.h.f. push-pull amplifier modules BGY56 


BGY57 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 63 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 
an 


CHARACTERISTICS 
Supply voltage Vg = + 24 V; Tampb = 25 OC 


Power gain at f = 50 MHz Gp 22,0+0,6 22.0+0,6 dB 
Slope cable equivalent 

f = 40 MHz to 300 MHz SL. Oto+1,0 Oto+1,0 dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz FL max. + 0,2 +0,2 dB 
Return losses at input and output 


Z5 = Z, = 752; f = 40 MHz to 300 MHz 31122 min. 20 20 dB 


Output voltage at dj, = —60 dB 

(DIN 45004 par. 6.3: 3-tone) 

Vp =Vo; fp = 287,25 MHz 

Vq = Vo —6 dB; fq = 294,25 MHz 

Vr = Vo —6 GB; r = 296,25 MHz 

Measured at f(p+q—r) = 285,25 MHz Vo min. 61,5 64 dBmvV 
2nd harmonic distortion 

Vp =V, = 50 dBmV; fy = 55,25 MHz 

Vg =V, = 50 dBmV; fg = 211,25 MHz 


Measured at f(p+q) = 266,5 MHz do max. —64 —66 dB “4—- 
Noise figure | 
f = 40 MHz to 300 MHz F max. 6 7 dB 
typ. 160 200 mA 
Total d.c. current consumption lot ae 180 220 mA 
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BGY58 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULE 


Hybrid amplifier module intended for CATV systems. 


QUICK REFERENCE DATA 


Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at dj,, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 


2nd harmonic distortion at Vo = 50 dBmV 


Noise figure 
‘f= 40 MHz to 300 MHz 


D.C. supply voltage 
Total d.c. current consumption at Vp = + 24 V 
Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


+ 


max. 


min. 


min. 


max. 


max. 


typ. 


40 to 300 MHz 
75 QQ 
33,0 + 1,0 dB 


0,5 to+1,5 dB 


+0,3 dB 


20 dB 


24 V* 
320 mA 
—20to +90 °C 


* The module is able to withstand incidental short peaks in the supply voltage up to a maximum of 


30 V. 
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BGY58 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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Terminal connections 


1 = input 
2,3, 7,8 =common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see Accessories’). 
—we (2) Leads tin-plated. Gold-plated leads available upon request. 


—@» See ‘Mounting and Soldering Recommendations’. 
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Hybrid v.h.f. push-pull amplifier module BGY58 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 55 dBmV 
Storage temperature T stg ~ —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 


CHARACTERISTICS 
Supply voltage Vg = + 24 V; Tampb = 25 OC 


Power gain at f = 50 MHz Gp 33,0+ 1,0 dB 
Slope cable equivalent 

f = 40 MHz to 300 MHz SL +0,5to+1,5 dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz FL max. +0,3 dB 
Return losses at input and output 

Z5 = 2, = 75 Q; f = 40 MHz to 300 MHz S11-22 min. 20 dB 


Output voltage at dj, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) 

Vp = Vo; p = 287,25 MHz 

Vq = Vo —6 aB; fg = 294,25 MHz 

Vr = Vo —6 GB; f, = 296,25 MHz 

Measured at f(p+q—r) = 285,25 MHz Vo min. 64 dBmvV 
2nd harmonic distortion 

Vp = Vo = 50 dBmV; fp = 55,25 MHz 

Vq = Vo = 50 dBmV; fg = 211,25 MHz 


Measured at f(pn+q) = 266,5 MHz d9 max. —70 dB <4 
Noise figure 

f = 40 MHz to 300 MHz F max. 6 dB 
Total d.c. current consumption ltot set so a 
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CATV AMPLIFIER MODULE 


BGY58A 


Hybrid amplifier module for use as 34 dB line extender in CATV systems operating at frequencies up 


to 330 MHz. 


Features: 
@ excellent linearity; 
@® extremely low noise; 


@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 


construction. 
QUICK REFERENCE DATA 


Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 330 MHz 


Flatness of frequency response 
f = 40 MHz to 330 MHz 


Return losses at input and output 
f = 40 MHz to 330 MHz 


Output voltage at dj, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 


2nd order distortion at channel R 
Vo = 50 dBmV on channel 2 and 13 


Composite triple beat 32 channels 
Vo = 46 dBmV 


Output capability 
Xmod = —27 dB; 32 channels flat 


Noise figure 
f = 40 MHz to 330 MHz 


D.C. supply voltage 


Total d.c. current consumption 
at Vp =+24V 


Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


f 
Zo= Z 
Gp 


40 to 330 
75 

34,0 + 1,0 
0,5 to 1,5 
max. +03 
min. 20 
min. 64 
max.  —70 
< —67 
min. 50 
max. 6 
= 24 
typ. 320 
—20 to + 90 


dBmvV 


dBmvV 


mA 
OC 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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BGY58A 


MECHANICAL DATA Dimensions in.mm 
Fig. 1 SOT-115. 


—> 13,8max + + 27,2max ——> 


> 


<= 3,8 max 
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Terminal connections 


1 = input 
2,3, 7,8 = common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘’’Accessories’’). 
(2) Leads gold-plated. 


—s See ‘Mounting and Soldering Recommendations’. 


620 November 1986 


CATV amplifier module BGY58A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 55 dBmV 
Storage temperature T stg —40 to+ 100 °C 
Operating mounting base temperature Tmb —20to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 


Power gain at f = 50 MHz Gp 34,0+ 1,0 dB 
Slope cable equivalent : 

f = 40 MHz to 330 MHz SL 0,5to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 330 MHz FL max. +0,3 dB 
Return losses at input and output 

Zo=2Z, =75 29); 

f = 40 MHz to 330 MHz $11-22 min. 20 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004, 6.3: 3-tone) 


Vp = Vo; fp = 287,25 MHz 
Vg = Vo—6 GB; fq = 294,25 MHz 
Vr = Vo—6 GB; fr = 296,25 MHz 
Measured at f(y + q — r) = 285,25 MHz Vo min. 64 dBmV 


2nd order distortion 
Vo = 50 dBmV; channel 2 
Vo = 50 dBmV; channel 13 


Measured at channel R d5 max. —/0 dB 
Composite triple beat 32 channels | 

Vo = 46 dBmV; channel W CTB = max. —67 dB 
Composite triple beat 40 channels 

Vo = 46 dBmV; channel W CTB = max. —63 dB 
Output capability on channel W 

Xmod = —97 dB; 32 channels flat Vo min. 50 dBmV 

Xmod = —27 dB; 40 channels flat Vo min. 49,5 dBmV 
Noise figure 

f = 40 MHz to 330 MHz F max. 6 dB 

| typ. 320 mA 

Total d.c. current consumption tot: cae 340 mA 
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BGY59 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULE 


Hybrid amplifier module intended for CATV systems up to 300 MHz. 


QUICK REFERENCE DATA 


f 


40 to 300 MHz 


Frequency range 


Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at dj, = —60 dB 
(DIN45004B, par. 6,3: 3-tone) 


2nd harmonic distortion at Vg = 50 dBmV 


Noise figure 
f = 40 MHz to 300 MHz 


D.C. supply voltage 
Total d.c. current consumption at Vg = +24 V 
Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


LG = Z\ 
Gp 


7 75 QQ 
38,5 +1,0 dB 


Oto + 1,5 dB 
max. +0,3 dB 


min. 18 dB 


max. —68 dB 
max 6 dB 
= 24 V* 
typ. 320 mA 
—20 to+90 °C 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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Terminal connections 


1 = input 
2,3, 7,8 =common 
5 =+ VB 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘‘Accessories”’). 
—w (2) Leads tin-plated. Gold-plated leads available upon request. 


—e See ‘Mounting and Soldering Recommendations”’. 
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Hybrid v.h.f. push-pull amplifier module BGY59 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 53 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 


Power gain at f = 50 MHz Gp 38,5 + 1,0 dB 
Slope cable equivalent 

f = 40 MHz to 300 MHz SL 0 to+1,5 dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz FL max. +0,3 dB 
Return losses at input and output 


Output voltage at dj,, = —60 dB 
(DIN45004B, par. 6.3: 3-tone) 
Vp = Vo: fy = 287,25 MHz 
Vq = Vo —6 GB; fg = 294,25 MHz 
Ve =Vo—6d0B; fy, = 296,25 MHz 
Measured at f(p4qg—r) = 285,25 MHz Vo min. 64 dBmV 


2nd harmonic distortion 
Vp = V, = 50 dBmV; fy = 55,25 MHz 
Vq = Vy = 50 dBmV; fg = 211,25 MHz 


Measured at fipt+q) = 266,5 MHz do max. —68 dB 
Noise figure 

f = 40 MHz to 300 MHz F max. 6 dB 
Total d.c. current consumption ltot pane ar a 
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BGY60 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULE 


interstage hybrid amplifier module intended for CATV systems up to 300 MHz. The inputs and 
outputs of the stages have been terminated separately. 


QUICK REFERENCE DATA for total amplifier unless otherwise specified 


Frequency range f 40 to 300 MHz 


source impedance and load impedance ZO Zi = 75 82 
Power gain at f = 50 MHz Gp 33,5 + 1,0 dB 
Slope cable equivalent 
f = 40 MHz to 300 MHz SL +0,5 to+1,5 dB 
Flatness of frequency response | 
f = 40 MHz to 300 MHz FL max. +0;3 dB 


pre-stage 


Return losses at input and output 


f = 40 MHz to 300 MHz $1] min. dB 
$99 min dB 

Output voltage at dj,, = —60 dB a ee ara 

(DIN450048, par. 6.3: 3-tone) Vo min. 64 dBmV 
2nd harmonic distortion at Vg = 50 dBmV do max. —66 dB 
Noise figure | 

f = 40 MHz to 300 MHz F max. 6 dB 
D.C. supply voltage +Vp = 24 V* 
Total d.c. current consumption at Vp = +24 V tot typ. 320 mA 
Operating mounting base temperature Tmb —20 to +90 OC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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BGY60 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 


9,2 
max \ 
4 20,8 
8.6 max 
min 
: ‘| 
>_> 
0,25 > UNC 6-32 2,54 
2,54 —»l 
: 7Z283976.1 
Terminal connections 
44,8 394 ; 
max ? 1 = input pre-stage 
2,3 =common 
4 = output pre-stage 
5 =+Vp 
6 = input final stage © 
7,8 =common 
9 = output final stage 
3,8> 


(1) Screw 6-32UNC-2A available upon request (see ‘‘Accessories”’). 
—— (2) Leads tin-plated. Gold-plated leads available on request. 


——» See ‘Mounting and Soldering Recommendations’’. 
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Hybrid v.h.f. push-pull amplifier module BGY60 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage total amplifier Vj max. 55 dBmV «— 
Storage temperature Tstg —40 to +100 °C 

Operating mounting base temperature Tmb —20to +90 °C 


CHARACTERISTICS for total amplifier unless otherwise specified. 
Supply voltage Vp = + 24 V; Tamp = 25°C 


Power gain at f = 50 MHz Gp 33,5 +1,0 dB 
Slope cable equivalent 

| f = 40 MHz to 300 MHz SL +0,5 to +1,5 dB 
Flatness of frequency response 


f = 40 MHz to 300 MHz FL max. £03 dB 
pre-stage | final stage 


———— 


Return losses at input and output 


Zo = Z; = 75 Q; f = 40 MHz to 300 MHz $4] min, 20 18 dB 
Output voltage at dj, = —60 dB | 

(DIN45004B, par. 6.3: 3-tone) 

Vp = Vo; fp = 287,25 MHz 


Vq = Vo —6 cB; fq = 294,25 MHz 
Vr = Vo —6 cB; f, = 296,25 MHz 
Measured at f(p + q—r) = 285,25 MHz Vo min. 64 dBmV 

2nd harmonic distortion ies 
Vp = Vo = 50 dBmV; fp = 65,25 MHz | 
Vg = Vo = 50 dBmV; fq = 211,25 MHz 


Measured at f(p + q) = 266,5 MHz d9 max. —66 dB 
Noise figure 
f = 40 MHz to 300 MHz | F max. 6 dB 
. typ. 320 mA 
Total d.c. current consumption tot nee 340 mA 
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BGY61 


CATV AMPLIFIER MODULE 


Hybrid amplifier module for use in CATV systems and operating at frequencies from 5 MHz to 200 MHz. 
The device is intended as a reverse amplifier for use in two-way systems. 


QUICK REFERENCE DATA 


Frequency range f 5 to 200 MHz 
Source impedance and load impedance ZO 22). 75 & 
Power gain at f = 10 MHz Gp 13,0+0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +02 dB 
Return losses at input and output 

f = 5 MHz to 200 MHz S41-22 min. ‘20 dB 
Output voltage at dj,, = —60 dB; measured at 33,25 MHz 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 67 dBmV 
2nd-order distortion | 

Vo = 50 dBmV d9 max. —72 dB 
Composite triple beat; 22 channels 

Vo = 50 dBmV CTB max. —68 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV Xmod max. --61 dB 
Noise figure 

f = 200 MHz F ves eg 
D.C. supply voltage +Vp = 24 V* 
Total d.c. current consumption 

Vp=t24Vv ltot typ. 215 mA -— 
Operating mounting base temperature Tmb —20 to+90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand supply transient up to 30 V. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 


a 13,8 max |< —+— 27,2 max ———> 


+8 > - <= 3,8 max 


7Z73804.3 


’ 
ee 


3,8 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Leads gold-plated. 


—w See ‘’Mounting and Soldering Recommendations”. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 67 dBmV 
Storage temperature Tstg —40to+ 100 °C 
Operating mounting base temperature Tmb —20 to+ 90 °C 
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CATV amplifier module BGY61 


CHARACTERISTICS at Typ = 30 OC unless otherwise specified 
Supply voltage Vp = + 24 V 


Power gain at f = 10 MHz Gp 13,0+0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +0,2 dB 
Return losses at input and output 

Zo = Z, = 75 Q; f = 5 MHz to 200 MHz $11-22 min. 20 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 
Vo = Vo; fp = 35,25 MHz 
Vq = Vo —6 GB; fg = 42,25 MHz 
V-= Vo — 6 GB; f, = 44,25 MHz 
Measured at f(p4q—r) = 33,25 MHz Vo min. 67 dBmV 


Output voltage at dj, = --60 dB 

(DIN 4500468, par. 6.3: 3-tone) 

Vp = Vo: fp = 187,25 MHz 

Vq = Vo —6 cB; fq = 194,25 MHz 

V-= Vo —6 GB; f, = 196,25 MHz 

Measured at f(p4q—r) = 185,25 MHz Vo min, 64 dBmV 
2nd-order distortion — 

Vo = 50 dBmV; fp = 83,25 MHz 

Vo = 50 dBmV; fg = 109,25 MHz 


Measured at f(5+4q) = 192,5 MHz do max. —72 dB 
Composite triple beat on 22 channels 

Vo = 50 dBmV; measured in channel 7 CTB max. —68 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV; measured in channel 2 Xmod max. --61 dB 
Noise figure 

f = 200 MHz F max. 7,0 dB 

; typ. 215 mA —— 

Total d.c. current consumption ltot ase 230 mA 
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BGY65 


CATV REVERSE AMPLIFIER MODULE 


Hybrid amplifier module for use in CATV systems and operating at frequencies from 5 MHz to 200 MHz. 
This device is intended as a reverse amplifier for use in two-way systems. 


QUICK REFERENCE DATA 


Frequency range f 5 to 200 MHz 


Source impedance and load impedance Zo =Z, 75 QQ 
Power gain at f = 10 MHz Gp 18,5+0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +0,2 dB 
Return losses at input and output 

f = 5 MHz to 200 MHz $41-22 min. 20 dB 
Output voltage at dj,, = —60 dB; measured at 33,25 MHz 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 67 dBmV 
2nd-order distortion 

Vo = 50 dBmV do max. —72 dB 
Composite triple beat; 22 channels 

Vo = 50 dBmV CTB max. —68 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV Xmod max. —61 dB 
Noise figure 

f = 200 MHz F max. 5,5 dB 
D.C. supply voltage +Vp = 24 V* 
Total d.c. current consumption 

Vp=+24V ltot typ. 215 mA + 
Operating mounting base temperature Tmb —20 to+ 90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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(1) Screw 6-32UNC-2A available upon request (see Accessories”). 
(2) Leads gold-plated. 
—we See ‘Mounting and Soldering Recommendations”. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 65 dBmvV 
Storage temperature T stg —40 to + 100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 
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CATV amplifier module BGY65 


CHARACTERISTICS 
Supply voltage Vg = + 24 V at Tryp = 30 OC unless otherwise specified 


Power gain at f = 10 MHz Gp 18,5 +05 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +0,2 dB 
Return losses at input and output 

Zo = Z, = 752; f= 5 MHz to 200 MHz S41-22 min. 20 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004B; par. 6.3: 3-tone) 
Vp = Vo; fp = 33,25 MHz 
Vg = Vo —6 GB; fg = 42,25 MHz 
Vr = Vo —6 cB; f, = 44,25 MHz 
Measured at f(p4q) = 33,25 MHz Vo min. 67 dBmV 


Output voltage at d;,, = —60 dB 
(DIN 450048; par. 6.3: 3-tone) 
Vp = Vo: fp = 187,25 MHz 
Vq = Vo —6 GB; fg = 194,25 MHz 


Vis Vo —6 GB; f, = 196,25 MHz 
Measured at f(54+q—r) = 185,25 MHz Vo min. 64 dBmV 
2nd-order distorion <«— 


Vo = 50 dBmV; fp = 83,25 MHz 
Vo = 50 dBmV; fq = 109,25 MHz 


Measured at f(y 4q) = 192,5 MHz do max. —/2 dB 
Composite triple beat at 22 channels 

Vo = 50 dBmV; measured in channel 7 CTB max. -68 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV; measured in channel 2 Xmod max. —61 dB 
Noise figure 

f = 200 MHz F max. 5,5 dB 
Total d.c. current consumption ltot da LA 


max. 230 mA 
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BGY67 


CATV REVERSE AMPLIFIER MODULE 


Hybrid amplifier module for use in CATV systems and operating at frequencies from 5 MHz to 200 MHz. 
The device is intended as a reverse amplifier for use in two-way systems. 


QUICK REFERENCE DATA 


Frequency range f 5 to 200 MHz 
Source impedance and load impedance Zo =2 75 Q 
Power gain at f = 10 MHz Gp 22,0+0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz | FL max. +0,2 dB 
Return losses at input and output 

f = 5 MHz to 200 MHz $44-22 min. 20 dB 
Output voltage at dj,, = —60 dB; measured at 33,25 MHz 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 67 dBmV 
2nd-order distortion 

Vo = 50 dBmV d5 max. —67 dB 
Composite triple beat; 22 channels : 

Vo = 50 dBmV CTB max. -—67 dB 
Cross modulation at 22 channels 
Noise figure 

f = 200 MHz F max. 5,5 dB 
D.C. supply voltage +Vp = 24 V* 
Total d.c. current consumption 

Vp=t+24V ltot typ. 215 mA =«— 
Operating mounting base temperature Tmb —20 to +90 °C 


MECHANICAL DATA 
Sot-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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640 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories”’). 
(2) Leads gold-plated. 


See ‘Mounting and Soldering Recommendations’. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vi max. 65 dBmV 
Storage temperature Tstg —40 to +100 OC 
Operating mounting base temperature Tmb —20 to +90 OC 
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CATV amplifier module BGY67 


CHARACTERISTICS at T,,p = 30 OC unless otherwise specified 
Supply voltage Vp = + 24 V 


Power gain at f = 10 MHz Gp 22,0+0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +0,2 dB 
Return losses at input and output 

Z5 = Z, = 752; f = 5 MHz to 200 MHz S11-22 min. 20 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 
Vp = Vo: fp = 33,25 MHz 
Vg = Vo —6 GB; fg = 42,25 MHz 
Vr = Vo —6 GB; f, = 44,25 MHz 
Measured at f(54q—r) = 33,25 MHz Vo min. 67 dBmV 


Output voltage at dj,, = —60 dB 

(DIN 45004B, par. 6.3: 3-tone) 

Vp = Vo: fp = 187,25 MHz 

Vq = Vo --6 GB; fq = 194,25 MHz 

Vr = Vo —6 GB; f, = 196,25 MHz 

Measured at f(p+q—r) = 185,25 MHz Vo min. 64 dBmV 
2nd-order distortion <_ 

Vo = 50 dBmV; fp = 83,25 MHz 

Vo = 50 dBmV; fg = 109,25 MHz 


Measured at f(n+q) = 192,5MHz do max.  --67 dB 
Composite triple beat at 22 channels 

Vo = 50 dBmV; measured on channel 7 CTB max. —67 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV; measured in channel 2 Xmod max. —60 dB 
Noise figure 

f = 200 MHz F max. 5,5 dB 
Total d.c. current consumption ltot me: cles 


max. 230 mA 
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BGY67A 


CATV AMPLIFIER MODULE 


Hybrid amplifier module for use in CATV systems and operating at frequencies from 5 MHz to 200 MHz. 
This device is intended as a reverse arnplifier for use in two-way systems. 


QUICK REFERENCE DATA 


Frequency range f 5 to 200 MHz 
Source impedance and load impedance Zo=Z, 75 QQ 
Power gain at f = 10 MHz Gp 24,0 + 0,5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL —0,2 to + 0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. +0,2 dB 
Return losses at input and output 

f = 5 MHz to 200 MHz S41-22 min. 20 dB 
Output voltage at dj,, = —60 dB; measured at 33,25 MHz 

(DIN 45004B, par. 6,3: 3-tone) Vo min. 67 dBmV 
2nd-order distortion 

Vo = 50 dBmV d5 max. —67 dB 
Composite triple beat; 22 channels 

Vo = 50 dBmV CTB max. —67 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV Xmod max. —59 dB 
Noise figure 

f = 200 MHz F max. 5,5 dB 
D.C. supply voltage | +Vp = 24 vV* 
Total d.c. current consumption 

Vp=t+24V ltot typ. 215 mA << 
Operating mounting base temperature Tmb —20 to +90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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BGY67A 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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(1) Screw 6-32UNC-2A available upon request (see Accessories’). 
(2) Leads available in gold-plated and tin-plated execution. 


—> See ‘Mounting and Soldering Recommendations’. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage | Vi max. 63 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 OC 
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CATV amplifier module BGY67A 


CHARACTERISTICS at T,,p, = 30 °C unless otherwise specified 
Supply voltage Vp = +24 V 


Power gain at f = 10 MHz Gy 24,0 + O5 dB 
Slope cable equivalent 

f = 5 MHz to 200 MHz SL. —0,2 to+0,5 dB 
Flatness of frequency response 

f = 5 MHz to 200 MHz FL max. + 0,2 dB 
Return losses at input and output 

Zo = Z, = 7592; f = 5 MHz to 200 MHz S41-22. min. 20 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004B, par. 6,3: 3-tone) 
Vy = Vo; fp = 35,25 MHz 
Vq = Vo —6 GB; fg = 42,25 MHz 
V_= Vo —6 dB; f, = 44,25 MHz 
Measured at f(y + g — r) = 33,25 MHz Vo min. 67 dBmV 

Output voltage at dj,,, = —60 dB 
(DIN 45004B, par. 6,3: 3-tone) 
Vy = Vo; fp = 187,25 MHz 
Vq = Vo —6 GB; fq = 194,25 MHz 
Ve = Vo —6 dB; f, = 196,25 MHz 


Measured at Fy +q—r)> 185,25 MHz Vo min. 64 dBmV 
2nd order distortion 

Vo = 50 dBmV; f, = 83,25 MHz = 

Vo = 50 dBmV; fg = 109,25 MHz 

Measured at f(y + g) =192,5 MHz do max. —67 dB 
Composite triple beat at 22 channels 

Vo = 50 dBmV; measured on channel 7 CTB max. —67 dB 
Cross modulation at 22 channels 

Vo = 50 dBmV; measured in channel 2 Xmod max. —59 dB 
Noise figure 

f = 200 MHz F max. 5,5 dB 

; . e typ. 215 mA 

Total d.c. current consumption tot na 230 mA 
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BGY70 
BGY71 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGY70: 12,5 dB input amplifier module; 
BGY71: 12,5 dB output amplifier module. 


Features: 

® excellent linearity; 

@ extremely low noise; 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance Z2g=2Z, 75 75 X 
Power gain at f = 50 MHz Gp 12,5 + 0,4 12,5+0,4 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2 0,5 to2 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,2 +0,2 dB 
Return losses at input and output 

f = 40 MHz to 450 MHz 911-22 min. 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN 450048, par. 6.3: 3-tone) Vo min. 62,5 65 dBmV 
2nd order distortion at channel R 

Vo = 50 dBmV on channel 2 and 13 d9 min. —71 -73 dB 
Composite triple beat 52 channels 

Vo = 46 dBmV CTB —55 —59 dB 
Output capability 

Xmod = —97 dB; 52 channels flat Vo 46,5 49,5 dBmV | 
Noise figure 

f = 40 MHz to 450 MHz F max. 7,5 8,5 dB 
D.C. supply voltage +Vp = 24 24 V* 
Total d.c. current consumption 

at Vp =+24V rot typ. 160 200 mA 
Operating mounting base temperature Tmb —20 to + 90 —20 to +90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
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Terminal connections 
1 = input 
2,3, 7,8 = common 
5 =+Vp 
+ 9 = output 
3,8> 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Leads gold-plated. 


—m See ‘Mounting and Soldering Recommendations’. 
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CATV amplifier modules BGY70 


BGY71 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 67 dBmvV 
Storage temperature Tstg ~—40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 


Power gain at f = 50 MHz Gp 12,5+0,4 12,5+0,4 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2 0,5to2 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL +0,2 +0,2 dB 
Return losses at input and output 

Zy=Z, =765Q2; 

f = 40 MHz to 450 MHz $1122 18 18 dB 


Output voltage at dj,, = —60 dB 
(DIN 45004B, 6.3: 3-tone) 


Vp = Vo; fp = 387,25 MHz 
Vg = Vo-6 cB; fg = 394,25 MHz 
Vr = Vo—6 GB; fr = 396,25 MHz 
Measured at fin + gq — r) = 385,25 MHz Vo min. 61 63,5 dBmV 


Output voltage at dj,, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 


Vp = Vo; fp = 287,25 MHz 
Vg = Vo —6 GB; fq = 294,25 MHz 
Vr =Vo —6 cB; f, = 296,25 MHz 
Measured at fi, + q — ) = 285,25 MHz Vo min. 62,5 65 dBmvV 


2nd order distortion 
Vo = 50 dBmV; channel 2 
Vo = 50 dBmV; channel 13 
Measured at channel R dd = =max. —71 —73 dB 


Vo = 50 dBmV; channel G 
Vo = 50 dBmV; channel N 


Measured at channel H 14 da sityp. —68 —70 dB 
Composite triple beat 52 channels 

Vo = 46 dBmV; channel H 14 CTB —55 —59 dB 
Output capability on channel H 14 

Xmod = —0/7 dB; 52 channels flat Vo 46,5 49,5 dBmvV 
Noise figure 

f = 40 MHz to 450 MHz F max. 7,5 8,5 dB 

: typ. 160 200 mA 

Total d.c. current consumption tot ney 180 220 mA 
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BGY84/85 recommended for new design BGY74 
BGY75 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGY74: 17 dB input amplifier module; 
BGY75: 17 dB output amplifier module. 


Features: 

@ excellent linearity; 

@ extremely low noise; 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance Zo=Zy = 75 75 92 
Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz | SL 0,5 to 1,5 0,5to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,1 +0,1 dB 
Return losses at input and output 

f = 40 MHz to 450 MHz 511-22 min. 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN 450048, par. 6.3: 3-tone) Vo min. 62,5 65 dBmvV 
2nd order distortion at channel R 

Vo = 50 dBmV on channel 2 and 13 do max. —/1 —73 dB 
Composite triple beat 52 channels | 

Vo = 46 dBmV CTB —56 —60 dB 
Output capability 

Xmod = —97 dB; 52 channels flat Vo 46,5 49,5 dBmvV 
Noise figure 

f = 40 MHz to 450 MHz F max. 7 7,5 dB 
D.C. supply voltage +Vp = 24 24 V* 
Total d.c. current consumption 

at Vp =+24V ltot typ. 180 200 mA 
Operating mounting base temperature Tmb —20 to + 90 —20 to +90 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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MECHANICAL DATA 


Dimensions in mm 
Fig. 1 SOT-115. 


<+—— 27.2 max ——> 


—; (;+3,8 max 


: | 
max \ 
20,8 
A 8.6 max 
min 
a 4.2 
0,25 | 
2,54 >| 
7273804.3 
44,8 38 4 
max ? 
Terminal connections 
1 = input 
2,3, 7,8 = common 
5 =+Vp 
9 = output 
3,8> 


(1) Screw 6-32UNC-2A available upon request (see ’’Accessories’’). 
(2) Leads gold-plated. 


— See ‘Mounting and Soldering Recommendations’. 
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CATV amplifier modules BGY74 


BGY75 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 65 dBmvV 
Storage temperature T stg —40 to + 100 °C 
Operating mounting base temperature Tmb —20to +90 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tampb = 25 OC 


Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
~ Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 1,5 0,5 to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +£0,1 + 0,1 dB 
Return losses at input and output 

Zo =2Z, = 752; 

f = 40 MHz to 450 MHz $1122 min. 18 18 dB << 
Output voltage at dj,, = —60 dB 

(DIN 45004B, 6.3: 3-tone) 

Vp = Vo; fp = 387,25 MHz 

Vg = Vo—6 dB; q= 394,25 MHz 

Vr = Vo—6 cB; fe = 396,25 MHz 

Measured at f(y + q — r) = 385,25 MHz Vo min. 61 63,5 dBmV 
Output voltage at dj,, = —60 dB 

(DIN 45004B, par. 6.3: 3-tone) 

Vp = Vg} fy = 287,25 MHz 

Vq = Vo —6 GB; fq = 294,25 MHz 

Vr =Vo —6 aB; f, = 296,25 MHz 

Measured at f(y + q — +) = 285,25 MHz Vo min. 62,5 65 dBmV 


2nd order distortion 
Vo = 50 dBmV; channel 2 
Vo = 50 dBmV; channel 13 
Measured at channel R do max. —71 —73 dB 


Vo = 50 dBmV; channel G 
Vo = 50 dBmV; channel N 


Measured at channel H 14 do typ. —68 | —70 dB 
Composite triple beat 52 channels 

Vo = 46 dBmV; channel H 14 CTB —56 —60 dB 
Output capability on channel H 14 

Xmod = —57 dB; 52 channels flat Vo 46,5 49,5 dBmvV 
Noise figure 

f = 40 MHz to 450 MHz F max. 7 7,5 dB 

: typ. 180 200 mA 

Total d.c. current consumption ltot ace 500 290 mA 
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BG Y88 recommended for new design 


CATV AMPLIFIER MODULE 


BGY78 


Hybrid amplifier module for use as 34 dB line extender in CATV systems operating at frequencies up 


to 450 MHz. 
Features: 


@ excellent linearity; 
® extremely low noise; 


@ optimum reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier and rugged 


construction. 
- QUICK REFERENCE DATA 


Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 450 MHz 


Flatness of frequency response 
f = 40 MHz to 450 MHz 


Return losses at input and output 
f = 40 MHz to 450 MHz 


Output voltage at dj,, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 


2nd-order distortion at channel R 
Vo = 50 dBmV on channels 2 and 13 


Composite triple beat; 52 channels 
Vo = 46 dBmvV 

Output capability 
Xmod = —57 dB; 52 channels flat 


Noise figure 
f = 40 MHz to 450 MHz 


D.C. supply voltage 


Total d.c. current consumption 
Vp=zt24v 


Operating mounting base temperature 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


Zs= 2. 


 CTB... 


40 tao 450 MHz 
75 Q 
34,0 + 1,0 dB 


05 to 2,5 dB 
max. +0,3 dB 
min. 18 dB 


min. 63,5 dBmV 


max. —70 dB 
—59 dB 

47 dBmvV 
max. 6 dB 
= 24 V* 
typ. 320 mA 
—20 to +90 °C 


* The module normally operates at Vp = 24 V, but is able to withstand incidental supply transients up 
to 30 V. 
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MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 


—> 13,8max ~~ + 272max ——> 


SS <= 3,8 max 


7273804.3 


Terminal connections 


1 = input 
2,3,7,8 =common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Leads gold-plated. 


See ‘Mounting and Soldering Recommendations’. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 55 dBmvV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 OC 
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CATV amplifier module BGY78 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 


Power gain at f = 50 MHz Gp 34,00 + 1,0 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 2,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. + 0,3 dB 
Return losses at input and output 

Zy=Z, =7522; 

f = 40 MHz to 450 MHz S11-22 min. 18 dB 


Output voltage at dj, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 


Vp = Voi fy = 387,25 MHz 
Vr =Vo—6dB;  f, = 396,25 MHz 
Measured at f(y + q — r) = 385,25 MHz Vo min. 62 dBmV 


Output voltage at dj,, = —60 dB 
(DIN 45004B, par. 6.3: 3-tone) 


Vp =Vo; fp = 287,25 MHz 
Vq = Vo — 6 cB; fq = 294 25 MHz 
Measured at Fip +q—r) = 285,25 MHz Vo min. 63,5 dBmV 


2nd-order distortion 
Vo = 50 dBmV; channel 2 


Vo = 50 dBmV; channel 13 
Measured at channel R dg max. —/0 dB 
Vo = 50 dBmV; channel G 
Vo = 50 dBmV; channel N 


Measured at channel H14 do typ. —67 dB 
Composite triple beat 52 channels 

Vo = 46 dBmV; channel H14 CTB —59 dB 
Output capability on channel H14 

Xmod = —57 dB; 52 channels flat Vo 47 dBmV 
Noise figure 

f = 40 MHz to 450 MHz F max. 6 dB 
Total d.c. current consumption tot Ne: 20 umn 


max. 340 mA 


November 1986 657 


BGY84 
BGY85 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGY84: 17,0 dB input amplifier module 
BGY85: 17,0 dB output amplifier module 


Features: 

@ excellent linearity; 

® extremely low noise; 

@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


Frequency range f 40 ta 450 40 to 450 MHz 
Source impedance and load impedance Le= 72): 75 75 QQ 
Power gain at f = 50 MHz Gp 17,0 + 0,5 17,0+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,5 to 1,5 0,5to 1,5 dB 
Return losses at input and output 

f = 40 MHz S min. 20 20 dB 

f= 450 MHz 11-22 min. 18 18 dB 
Output voltage at dj,, = —60 dB 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 60 62,5 dBmV 
2nd order distortion 

Vo = 46 dBmV d9 max. —70 —70 dB 
Composite triple beat 60 channels 

Vo = 46 dBmV CTB max. —55 —58 dB 
Cross modulation distortion ; 

Vo = 46 dBmV; 60 channels Xmod max. —5/ —60 dB 
Noise figure 

f = 40 MHz to 450 MHz F max. 6,5 7,0 dB 
D.C. supply voltage +VB = 24 24 V* 


Total d.c. current consumption 
at Vp =+24V tot typ. 180 220 mA 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


—> 13,8max < 


<< 27,20 
- 
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Terminal connections 


1 = input 
2,3, 7,8 = common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available on request (see ‘’Accessories”’). 
(2) Gold plated leads. 


See ‘Mounting and Soldering Recommendations”. 
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| CATV amplifier modules BGY84 


BGY85 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 65 dBmV 
Storage temperature Tstg —40 to+ 100 °C 
Operating mounting base temperature Tmb —20 to +100 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tmp = 30 OC 


Power gain 

f = 50 MHz G 17,0+0,5 17,0+ 0,5 dB << 

f = 450 MHz Pp 17,3 to 18,8 17,3 to 18,8 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL +0,5to + 1,5 +0,5 to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz Ev max. +0,2 +0,2 dB 
Return losses at input and output 

2e> Zi.= 75 Sb 

f = 40 to 80 MHz min. 20 20 dB 

f = 80 to 160 MHz S41-22 min. 19 19 dB 

f = 160 to 450 MHz min. 18 18 dB 


Output voltage at dj, = —60 dB 

(DIN 45004B, 6.3: 3-tone) 

Vp = Vo: fp = 440,25 MHz 

Vq = Vo —6 dB; fg = 447,25 MHz 

Vr = Vo —6 cB; f, = 449,25 MHz 

Measured at f(5+q_r) = 438,25 MHz Vo min, 60 62,5 dBmV 
2nd order distortion 


Vo = 46 dBmV; channel 2 
Vo = 46 dBmV; channel H5 


Measured at channel H14 d9 max. —70 —70 dB 
Composite triple beat 60 channels ) 
Vo = 46 dBmV; channel H22 CTB max. —55 ~ —58 dB 


Cross modulation distortion 
Vo = 46 mVdB; 60 channels 


Measured at channel 2 Xmod max. —57 —60 dB 
Noise figure | | 

f = 40 MHz to 450 MHz E max. 6,5 : 7,0 dB 
Total d.c. current consumption ltot de | ee 


max. 200 |. 240 mA 
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BGY84A 
BGY85A 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for CATV systems operating at frequencies up to 450 MHz. 


BGY84A: 18,5 dB input amplifier module 
BGY85A: 18,5 dB output amplifier module 


Features: 

® excellent linearity; 

® extremely low noise; 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride passivation and rugged 
construction. 


QUICK REFERENCE DATA 


BGY84A BGY85A 

Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance Ze=Zy. 75 75 Q 
Power gain at f = 50 MHz Gp 18,4+0,4 18,4 +0,4 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,3 to 1,5 0,3 to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,2 £0,2 dB 
Return losses at input and output 

f = 40 MHz S min. 20 20 dB 

f = 450 MHz 11-22 min. 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN 450048, par. 6.3: 3-tone) Vo min. 60 62,5 dBmV 
2nd order distortion 

Vo = 46 dBmV do max. —72 —72 dB 
Composite triple beat 60 channels 

Vo = 46 dBmV . CTB max. —55 —59 dB 
Cross modulation distortion 

Vo = 46 dBmV; 60 channels Xmod max. —58 —61 dB 
Noise figure 

f = 40 MHz to 450 MHz F max. 6,5 7,0 dB 
D.C. supply voltage +Vp = 24 24 V* 
Total d.c. current consumption | 

at Vp =+24V ltot typ. 180 220 mA 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGY84A 
BGY85A 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 


—> 13,8max << +\®_— 27,.2max ———> 


<= 3,8 max 
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Terminal connections — 


1 = input 
2,3, 7,8 =common 
5 =+ VB 

9 = output 


(1) Screw 6-32UNC-2A available on request (see ‘’Accessories’’). 
(2) Leads gold-plated. 


See ‘Mounting and Soldering Recommendations”. 
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CATV amplifier modules 


RATINGS 


BGY84A 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


R.F. input voltage 


Storage temperature 
Operating mounting base temperature 


CHARACTERISTICS 
Supply voltage Vg = + 24 V; Tmp = 30 PC 


Power gain at f = 50 MHz 
Power gain at f = 450 MHz 


Slope cable equivalent 
f = 40 MHz to 450 MHz 


Flatness of frequency response 
f = 40 MHz to 450 MHz 


Return losses at input and output 
Zy= Zp = 762 
f = 40 to 80 MHz 
f = 80 to 160 MHz 
f = 160 to 450 MHz 


Output voltage at dj,, = —60 dB 
(DIN 45004B, 6.3: 3-tone) 
Vp =Vo; fp = 440,25 MHz 
Vq = Vo —6 dB; fq = 447,25 MHz 
V-= Vo —6 cB; f, = 449,25 MHz 
Measured at f(n4q—r) = 438,25 MHz 
2nd order distortion 
Vo = 46 dBmV; channel 2 
Vo = 46 dBmV; channel H5 
Measured at channel H14 


Composite triple beat 60 channels 
Vo = 46 dBmV; measured channel H22 


Cross modulation distortion 
Vo = 46 dBmV; 60 channels 
Measured at channel 2 


Noise figure 
f = 40 MHz to 450 MHz 


Total d.c. current consumption 


FL 


S11-22 


CTB 


BGY85A 
Vj max. 65 dBmV 
T stg —40 to + 100 °C 


Tmb —20 to+ 100 °C 


BGY85A 
184+ 0,4dB 


BGY84A 
18,4 + 0,4 


18,7 to 20,2 18,7 to 20,2 dB 
+ 0,3 to 1,5 + 0,3 to 1,5 dB 
max. +0,2 + 0,2 dB 
min. 20 20 dB 
min, 19 19 dB 
min. 18 18 dB 
min. 60 62,5 dBmV 
max. —72 —72 dB 
max. —55 —59 dB 
max. —58 —61dB 
max. 6,5 7,0 dB 
typ. 180 220 mA 
max. 200 240 mA 
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DEVELOPMENT DATA 


This data sheet contains advance information and BGY86 
specifications are subject to change without notice. 7 BGY87 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for use in CATV systems and operating at frequencies up to 450 MHz. 


BGY86: 22 dB preamplifier 
BGY87: 22 GB final amplifier 


Features 


@® excellent linearity 

@ extremely low noise 

@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier 
and rugged construction 


QUICK REFERENCE DATA 


Frequency range f 40 to 450 40 to 450 MHz 
Source impedance and load impedance Zo=Zy, = 75 75 Q 
Power gain at f = 50 MHz Gp 22,0405 | 22,0+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,2 to 1,5 02to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +Q,2 +0,2 dB 
Return losses at input and output 

f = 40 MHz to 450 MHz S11-22 min. 18 18 dB 
Output voltage at dj,, = —60 dB 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 61,5 64 dBmV 
2nd-order distortion 

Vo = 46 dBmV do max. —68 —72 dB 
Composite triple beat 

Vo = 46 dBmV CTB max. —56 —60 dB 
Cross modulation 

Vo = 46 dBmV Xmod max. —53 —57 dB 
Noise figure 

f = 450 MHz F max. 6,0 6,5 dB 
D.C. supply voltage* +Vp = 24 24 \V* 
Total d.c. current consumption 

at Vp =+24V ltot max. 200 240 mA 
Operating case temperature Te —20 to + 100 eC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGY86 
BGY87 


MECHANICAL DATA 


Dimensions in mm 
Fig. 1 SOT-115. 


+ 


13,8 max j~<« 


«+8 > 


—+\_— 27,2 max ———> 


as | [ti 
min a 
mls 

0,25 al | 

254 —~l lo 


oy Positional accuracy. 


(M) Maximum Material Condition. 


Terminal connections 


1 = input 
2,3, 7,8 =common 
5 =+Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘’Accessories’’). 
(2) Gold-plated leads. 


See ‘Mounting and Soldering Recommendations’”’. 


October 1986 


DEVELOPMENT DATA 


CATV amplifier modules BGY86 


BGY87 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage V; max. 60 dBmV 
Storage temperature T stg —40 to+ 100 °C 
Operating case temperature Ve —20to+ 100 °C 


CHARACTERISTICS 
Supply voltage Vp = + 24V;Z2Zo=Z, = 750; T. = 30°C 
BGY86 


Power gain at f = 50 MHz Gp 22,00+0,5; 22,0+05 dB 
Power gain at f = 450 MHz Gp 22,0 to 23,5 | 22,0 to 23,5 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 0,2 to 1,5 0,2 to 1,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. + 0,2 +0,2 dB 
Return losses at input and output 

Zo=Z, = 7622 

f = 40 MHz to 80 MHz 941-22 min. 20 20 dB 

f = 80 MHz to 160 MHz 341-22 min. 19 19 dB 

f= 160 MHz to 450 MHz $11-22 min. 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN 45004B, 6.3: 3-tone) 

Vo = Vo: fp = 440,25 MHz 

Vq =Vo —-6 dB; fg = 447,25 MHz 

Vr = Vo —6 dB; f, = 449,25 MHz 

Measured at f(p+q—+) = 438,25 MHz Vo min. 61,5 64,0 dBmV 
2nd-order distortion 

Vo = 46 dBmV; f, = 55,25 MHz (ch. 2) 

Vo = 46 dBmV; fg = 391,25 MHz (ch. H13) 

Tested at f(n4q) = 446,5 MHz (ch. H22) do max. —68 —72 dB 
Composite triple beat at 60 channels 

Vo = 46 dBmV; tested at channel H22 CTB max. —56 —60 dB 
Cross modulation at 60 channels 

Vo = 46 dBmV; tested in channel 2 Xmod max. —53 —57 dB 
Noise figure 

f = 450 MHz F max. 6,0 6,5 dB 

: typ. 180 220 mA 

Total d.c. current consumption ltot ae 500 240 mA 
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BGY88 


CATV AMPLIFIER MODULE 


Hybrid amplifier module for use as 34,5 dB line extender in CATV systems and operating at frequencies 
up to 450 MHz. 


Features 
® excellent linearity 
@® extremely low noise 


® optimum reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier and rugged 
construction. 


QUICK REFERENCE DATA 
Frequency range f 40 to 450 MHz 


Source impedance and load impedance Zs=Zi 75 2 
Power gain 

f= 50 MHz G 34,5 +1,0 dB 

f = 450 MHz P 35 to 37 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 05to2,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,3 dB 
Return losses at input and output 

f = 40 MHz to 450 MHz —$11-22 min. 18 dB 
[ntermodulation distortion at V_ = 62 dBmV 

(DIN 45004, par. 6.3: 3-tone) dim max. —60 dB 
2nd-order distortion 

Vo = 46 dBmV d2 max. —70 dB 
Composite triple beat; 60 channels 

Vo = 46 dBmV CTB max. —58 dB 
Cross modulation distortion 

Vo = 46 dBmV; 60 channels Xmod max. —59 dB 
Noise figure 

f = 450 MHz F max. 6 dB 
D.C. supply voltage +VB = 24 V* 
Total d.c. current consumption 

Vgp=+24V Itot typ. 320 mA 
Operating mounting base temperature Tmb —20 to 100 °C 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The module normally operates at Vp = 24 V, but is able to withstand incidental supply transients 
up to 30 V. 
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BGY88& 


MECHANICAL DATA 


Dimensions in mm 
Fig. 1 SOT-115. 


—e 13,8 max 


a e212 


7273804.3 


oO Positional accuracy. 


(M) Maximum Material Condition. 


Terminal connections 


1 = input 
2,3,7,8 =common 
v 5 =+Vp 
9 = output 


3,8> y 


(1) Screw 6-32UNC-2A available upon request. 
(2) Goldplated leads. 


See ‘’Mounting and Soldering Recommendations” 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage 


Vj max. 55 dBmvV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb --20 to +100 °C 


October 1986 


CATV amplifier module BGY88 


CHARACTERISTICS 
Supply voltage Vg = +24 V; Zs = Zi =75 Q; Tmph = 35 OC 


Power gain 

f= 50 MHz G 34,5+1,0 dB 

f = 450 MHz P 35,0 to 37,0 dB 
Slope cable equivalent 

f = 40 MHz to 450 MHz SL 05 to 2,5 dB 
Flatness of frequency response 

f = 40 MHz to 450 MHz FL max. +0,3 dB 
Return losses at input and output 

Zs5=Z~E = 75M; 

f= 40MHzto 80MHz min. 20 dB 

f= 80 MHz to 160 MHz 511-22 min. 19 dB 

f = 160 MHz to 450 MHz min. 18 dB 


Intermodulation distortion 
(DIN 45004B, par. 6.3: 3-tone) 
Vp = Vo = 62 dBmV fp = 440,25 MHz 


Vg = Vo —6 GB; fg = 447,25 MHz 
Vr = Vo —6 GB; f, = 449,25 MHz 
measured at f(p+q—1) = 438,25 MHz dim max. —60 dB 


2nd-order distortion 
Vo = 46 dBmV; fp = 55,25 MHz 
Vq = 46 dBmV; fg = 343,25 MHz 


tested at f(p+q) = 398,50 in channel H14 da max. —70 dB 
Composite triple beat 60 channels flat 

Vo = 46 dBmV; tested in channel H22 CTB max. —58 dB 
Cross modulation distortion 60 channels flat 

Vo = 46 dBmV; tested in channel 2 Xmod max. —59 dB 
Noise figure 

f = 450 MHz F max. 6 dB 

typ. 320 mA 

Total d.c. current consumption | Itot age 340 mA 
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DEVELOPMENT DATA 
ae aeta sheet contal advance nO BuON ane BGY584A 
specifications are subject to change without notice. BGY585A 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for use in CATV systems and operating at frequencies up to 550 MHz. 


BGY584A: 18,2 dB preamplifier 
BGY585A: 18,2 dB final amplifier 


Features 


@ excellent linearity 

@ extremely low noise 

@ optimal reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier 
and rugged construction 


QUICK REFERENCE DATA 


BGY584A | BGY585A 


Frequency range f 40 to 550 40 to 550 MHz 
Source impedance and load impedance Los Ly): 7 75 75 QQ 
Power gain at f = 50 MHz Gp 18,2 +0,5 18,2+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 550 MHz SL 0,5 to 2,0 0,5to2,0 dB 
Flatness of frequency reponse 

f = 40 MHz to 550 MHz FL max. +0,2 +0,2 dB 
Return losses at input and output 

f = 40 MHz to 550 MHz $41.22 min. 18 18 dB 
Output voltage at d;,, = —60 dB 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 59,0 61,5 dBmvV 
2-nd order distortion 

Vo =44dBmV . do max. —70 —72 dB 
Composite triple beat 

Vo = 44 dBmvV CTB max. —56 —69 dB 
Cross modulation 

Vo = 44 dBmvV Xmod max. —59 —62 dB 
Noise figure 

f = 550 MHz F max. 7,0 8,0 dB 
D.C. supply voltage* +Vp = 24 24 V* 
Total d.c. current consumption 

at Vp =+24V ltot max. 200 240 mA 
Operating case temperature Te —20 to + 100 OC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGY584A 
BGY585A 


MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


—ie- 


13,8max ~< 


«+8 > 


—+— 27,2max ——> 


| 
min ae 
Vea appt 
0,25 | 
2,54 el le 


mel 38.1 & Positional accuracy. 
(mM) Maximum Material Condition. 
Terminal connections 
1 = input 
— 2,3,7,8 =common 
5 =+Vp 
3,8> fs) = output 


(1) Screw 6-32UNC-2A available upon request (see ‘“Accessories’’). 
(2) Gold-plated leads. 


See ‘‘Mounting and Soldering recommendations”. 
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DEVELOPMENT DATA 


CATV amplifier modules BGY584A 
BGY585A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage Vj max. 60 
Storage temperature T stg --40 to + 100 
Operating case temperature Te --20 to + 100 


CHARACTERISTICS 
Supply voltage Vp = + 24V;Z5= Z, = 750;T. = 30°C 
BGY584A BGY585A 


Power gain at f = 50 MHz Gp 18.2 + 0,5 18,2+0,5 
Power gain at f = 550 MHz Gp 18,8 to 20,0 | 18,8 to 20,0 
Slope cable equivalent 

f = 40 MHz to 550 MHz SL 0,5 to 2,0 0,5 to 2,0 
Flatness of frequency response 

f = 40 MHz to 550 MHz FL max. + 0,2 +0,2 
Return losses at input and output 

2622) = 15902 

f = 40 MHz to 80 MHz min. 20 20 

f = 80 MHz to 160 MHz 911-22 min. 19 19 

f = 160 MHz to 550 MHz min. 18 18 


Output voltage at dj, = —60 dB 
(DIN 45004B, 6.3: 3-tone) 
Vp = Vo; p= 540,25 MHz 


V, = Vo ~6 dB;f, = 549,25 MHz 


Vq = Vo —6 dB; fg = 547,25 MHz 

Measured at fin4q—r) = 538,25 MHz Vo min. 59,0 61,5 
2nd-order distortion 

Vo = 44 dBmV; fp = 55,25 MHz (ch. 2) 

Vo = 44 dBmV; fq = 493,25 MHz (ch. 18) 

Tested at f(p4q) = 548,5 MHz (ch. 27) do max. —70 —72 
Composite triple beat at 77 channels 

Vo = 44 dBmV;; tested at channel 27 CTB max. —56 —59 
Cross modulation at 77 channels 

Vo = 44 dBmV; tested in channel 2 Xmod max. —59 —62 
Noise figure 7 

f = 550 MHz F max. 7,0 8,0 

typ. 180 220 

Total d.c. current consumption tot eee 200 40 
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DEVELOPMENT DATA 


This data sheet contains advance information and BGY586 


specifications are subject to change without notice. 


BGY587 


CATV AMPLIFIER MODULES 


Hybrid amplifier modules for use in CATV systems and operating at frequencies up to 550 MHz. 


BGY586: 22 dB preamplifier 
BGY587: 22 dB final amplifier 


Features 


@ excellent linearity 

@® extremely low noise 

® optimal reliability ensured by TiPtAu metallized crystals, silicon nitride glass barrier 
and rugged construction 


QUICK REFERENCE DATA 


BGY586 BGY587 


Frequency range f 40 to 550 40 to 550 MHz 
Source impedance and load impedance Zs=2Z = 75 75 QQ 
Power gain at f = 50 MHz Gp 22,0£0,5 | 22,.0+0,5 dB 
Slope cable equivalent 

f = 40 MHz to 550 MHz SL 0,5 to 2,0 | 0,5 to 2,0 dB 
Flatness of frequency response | 

f = 40 MHz to 550 MHz FL max. +0,2 +0,2 dB 
Return losses at input and output 

f = 40 MHz to 550 MHz 311-22 min. 18 18 dB 
Output voltage at dj,, = —60 dB ; 

(DIN 45004B, par. 6.3: 3-tone) Vo min. 58,5 61,0 dBmV 
2nd-order distortion 

Vo = 44 dBmV do max. —62  —66 dB 
Composite triple beat 

Vo = 44 dBmvV | CTB max. —53 —57 dB 
Cross modulation 
Noise figure | 

f = 550 MHz F max. 6,5 7,0 dB 
D.C. supply voltage* +Vp = 24 24 V* 
Total d.c. current consumption | 

at Vp =+24V tot max. 200 240 mA 
Operating case temperature — Te —20 to + 100 oC 


MECHANICAL DATA 
SOT-115 (see Fig. 1). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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BGY586 
BGY587 | 


MECHANICAL DATA 


Dimensions in mm 
Fig. 1 SOT-115. 
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ep Positional accuracy. 
(mM) Maximum Material Condition. 


Terminal connections 


1 = jnput 
2,3,7,8 =common 
5 =f Vp 

9 = output 


(1) Screw 6-32UNC-2A available upon request (see ‘‘Accessories’’). 
(2) Gold-plated leads. 


See ‘‘Mounting and Soldering Recommendations”. 
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CATV amplifier modules BGY586 


BGY587 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
R.F. input voltage Vj max. 60 dBmvV 
Storage temperature Tstg —40 to+ 100 °C 
Operating case temperature Te —20 to+ 100 °C 
CHARACTERISTICS 
Supply voltage Vp = + 24V;Zo=Z, =752;T. = 30°C 
BGY586 BGY587 
Power gain at f = 50 MHz Gp 22,0+0,5 | 220+0,5 dB 
Power gain at f = 550 MHz Gp min. 22,0 22,0 dB 
Slope cable equivalent 
f = 40 MHz to 550 MHz SL 0,5 to 2,0 0,5 to 2,0 dB 
Flatness of frequency response 
f = 40 MHz to 550 MHz FL max. +02 +0,2 dB 
Return losses at input and output 
Zo=Z, = 752 
= f = 40 MHz to 80 MHz min. 20 20 dB 
rs f = 80 MHz to 160 MHz $11-22 min. 19 19 dB 
= f = 160 MHz to 550 MHz min. 18 18 dB 
= Output voltage at dj,, = —60 dB 
= (DIN 45004B, 6.3: 3-tone) 
o Vp = Vo: fy = 540,25 MHz 
Lu Vq = Vo —6 dB; fg = 547,25 MHz 
“f V, = Vo —6 GB; f, = 549,25 MHz 
a Measured at f(p+q—r) = 538,25 MHz Vo min. 58,5 61,0 dBmvV 
2nd-order distortion 
Vo = 44 dBmV; fy = 55,25 MHz (ch. 2) 
Vo = 44 dBmV; fg = 493,25 MHz (ch. 18) 
Tested at f(54q) = 548,5 MHz (ch. 27) do max. —62 —66 dB 
Composite triple beat at 77 channels 
Vo = 44 dBmV; tested at channel 27 CTB max. —53 —57 dB 
Cross modulation at 77 channels 
Vo = 44 dBm\V; tested in channel 2 Xmod max. —55 —59 dB 
Noise figure 
f = 550 MHz F max. 6,5 7,0 dB 
| typ. 180 220 mA 
Total d.c. current consumption ltot ae 200 240 mA 
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DEVICE DATA 


Hybrid ICs for 
wideband amplifiers 


SELECTION GUIDE 


HYBRID ICs FOR WIDE-BAND AMPLIFIERS 


minimum values 


94 96 98 100 


typical values 


7283427 | 
@ 12V types 


O 24V types 


(1) At —60 dB intermodulation distortion (DIN 45004, par. 6.3: 3-tone). 
(2) UHF. 
(3) VHF. 


Fig. 1 Type/performance in matrix survey. 


The matrix survey (Fig. 1) and the tables next page show both the 12 V and 24 V ranges. 


Note that the modules are available in the combination of high gain- high output voltage. 
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Hybrid ICs for wideband amplifier SELECTION GUIDE 


12 V supply voltage 


Vo(rms) (ABV) 


gain —60dB IMD noise max. VSWR supply | page 
type stage (dB) (note 1) figure typ. values current 


min. values (dB) (note 2) (mA) 


input output 


low OM345 1 

medium OM350 2 18 98 6,0 1,5 
medium OM360 3 23 105 7,0 1,3 
output OM361 3 28 105 6,0 1,5 
high OM370 3 28 111 7,0 2,3 
output 


24 V supply voltage 


Vo(rms) (dBuV) 
gain —60dB IMD noise max. VSWR supply | page 


type stages (dB) (note 1) figure typ. values current 
min. values (dB) (note 2) (mA) 


input Output 


| OM320 2 15,5 92 55 22 25 33 687 
as OM321 2 15,5 98 60 25 20 33 693 
output 

OM335 3 27 98 5,5 19 32 35 711 

. OM322 2 15 103 7,0 17 AT 60 699 

medium j z. 

OM336 3 22 105 7,0 14 16 65 717 
output 

OM339 3 28 105 6,0 15 15 66 729 
high OM323* 2 15 112 90 19 23 100 705. 
output OM337* 3 26 113 98 23 18 115 721 


* Also available in A-version for external coil and output capacitor. 


Notes 


1. Measured at —60 dB intermodulation distortion to DIN 45004, par. 6.3: 3-tone, f = 470 MHz. 
2. The typical maximum VSWR occurring in the frequency range 40-860 MHz, for a sample connected 
to a 75 & line. 
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OM320 


HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in mast-head 
booster amplifiers, as pre-amplifier in MATV systems, and as general-purpose ampli- 
fier for v.h.f. andu.h.f. applications 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg =Rg =Zy = 75 QQ 
Transducer gain : Gtr = \se|? typ. 15,5 dB 
Flatness of frequency response $A |s¢|? typ. 1 cB 


Output voltage 
at -—60 dB intermodulation 


distortion (DIN45004, 3-tone) Vo(rms) > 92 dBuV 
Noise figure F typ. 59,95 dB 
D.C. supply voltage VB = 24 V+10% 
Operating ambient temperature Tamb -20 to+70 °C 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 


7Z67761.1 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature 
Storage temperature 


D.C. supply voltage 
Peak voltages on pins 1 and 7 
Peak incident powers on pins 1 and 7 


CHARACTERISTICS 


Measuring conditions 


V.H.F. -U.H.F. test socket 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 


Characteristic impedance of 
h.f. connections 


Frequency range 


Performance 


Supply current 
Transducer gain 


Flatness of frequency response 
Individual maximum v.S.w.r. 
input 
output 
Back attenuation 


f = 100 MHz 
f = 860 MHz 


Output voltage 
at —60 dB intermodulation distortion 
(DIN45004, par. 6.3: 3-tone) 

Noise figure 


S-parameters 


amb 
T stg 
VB 
Vim» Y7M 
-Vim: V7M 
Prim: P17M 


catalogue no. 3504 110 01840 * 


Tamb 
VB 

Ro, Rg 
Zo 

f 


Vo(rms) 


ST 2d 


—20 to +70 
~40 to +125 
max. 28 
max. 28 
max. 10 
max. 100 


= 25 
= 24 
= Vo 
= 75 
40 to 860 
typ. 20 
13 to 18 

typ. 155.) 
typ. ] 
typ. 2.2 
typ 2,9 
typ. 30 
typ. 24 
> 92 
typ. 94 
typ. 3,0 


oe erence: 


Sr = $12 


* This socket can be made available for customer reference purposes. 


%* Highest value, for a sample, occurring in the frequency range. 
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Hybrid VHF/UHF wide-band amplifier 


OM320 


OPERATING CONDITIONS 
Ambient temperature range Tae -20 to+70 
D.C. supply voltage VB = 24 V+10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg, Ry = To. 2 
MECHANICAL DATA Dimensions in mm 
Encapsulation 
The device is resin coated. 
SS 20 na 4 
| max 
® 
Cc 
S 
a 
oO 
= 
are 
o 
a 
z 0,2 ~>|~+ 
| 
: wi 2,9 |e 
max 
7262807.2 
Terminal connections 
i = Input 
y ms Pao Pe 8 = Common 
4 = Supply (+) 
7 = Output 
Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature 
of 260 °C; up to seating plane: > Ss 
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Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 
with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 3 | 
The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 °C. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below.. 

Input and output should be connected to 75 & tracks. 

The connections to the "common" pins should be as close to the seating plane as possible. 


top view 


750 _ ay 750) 
track p> : —— track 
i h 


bottom view 7265910 
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HYBRID VHF/UHF WIDE BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in mast-head 
booster-amplifiers, as pre-amplifier in MATV systems, and as general-purpose ampli- 
fier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 
Frequency range f 40 to 860 
Source and load (characteristic) impedance Rg =Rg = Zo 


Transducer gain Cus Is¢ | Z 


Flatness of frequency response nay AN \s¢| 2 


Output voltage 
at -—60 dB intermodulation 
distortion (DIN45004, 3-tone) 


Noise figure 
D.C. supply voltage 


Operating ambient temperature -20 ta+70 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 


7Z67761.1 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
oC 
SG 
Vv 


Operating ambient temperature 
Storage temperature 


D.C. supply voltage 


Peak voltages on pins 1] and 7 


Peak incident powers on pins 1] and 7 


CHARACTERISTICS 

Measuring conditions 

V.H.F. -U.H.F. test socket 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 


Characteristic impedance of 
h.f. connections 


Frequency range 


Performance 


Supply current 
Transducer gain 


Flatness of frequency response 
Individual maximum v.s.w.r. 
input 
output 
Back attenuation 


f = 100 MHz 
{= 860 MHz 


Output voltage 
at -60 dB intermodulation distortion 
(DIN45004, par. 6.3: 3-tone) 


Noise figure 


S-parameters: 


Tamb 

T stg 

VB 

Vime Vom 

“VimM> ~V7M 
PrimM> PI7M 


catalogue no. 3504 110 01840 * 


amb 
VB 


~20 to +70 
~40 to +125 
max. 28 
max. 28 
max. 10 
max, 100 


= 25 
= 24 
= 75 
= 75 
= 40 to 860 
typ. 33 

13 to 18 
typ 15,2 
typ. 1 
typ. 2,0 
typ. 2,0 
typ. 30 
typ. 26 
> 98 
typ. 100 
typ. 6 


S$; =S8]1 


So = 522 


eae memiaerte 


* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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OC 


eats 


oeol 


dB 
dB 


dBuV 
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dB 


Hybrid VHF/UHF wide band amplifier OM321 


OPERATING CONDITIONS 


Ambient temperature range Tamb -20to+70 OC 

D.C. supply voltage VB = 24 V+10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg, Rg = 75 QQ 
MECHANICAL DATA Dimensions in mm 
Encapsulation 


The device is resin coated. 


seh Ae jae 
max 
® 
Cc}. 
S 
a 
o 
i 
+ 
o 
® 
V4] 
3 0,2 -»|~<- 
| 
y ei 259 |g 
max 
7262807.2 
Terminal connections 
1 = Input 
2, 3, 5, 6 = Common 
4 = Supply ¢+) 
7 : = Output 
Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature 
of 260 °C; up to seating plane: 5 Ss 
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Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 

with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 °C, If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below. 

Input and output should be connected to 75 9 tracks. 

The connections to the "common" pins should be as close to the seating plane as possible. 


top view 


_y 750 
—_ track 
A 


bottom view 7265910 
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Hybrid VHF/UHF wide band amplifier 
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OM322 


HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use as distribution 
amplifier in MATV and CATV systems and as general-purpose amplifier for v.h.f. and 
u.h.f. applications. Except for the encapsulation coating, the OM322 and OM175 have 
the same specification. OM322 will replace OM175. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rog = Ry = Zo do “Se 
Transducer gain Gtr = \se|* typ. 15 GB 
Flatness of frequency response aay AN jst| typ. 0,3 dB 


Output voltage 
at -60 dB intermodulation 


distortion (DIN45004, 3-tone) Vo(rms) = 103 dByuV 
Noise figure ig typ. 7 dB 
D.C. supply voltage VB = 24 V +10% 
Operating ambient temperature Tamb -20 to +70 °C 


ENCAPSULATION 5-lead, resin coated body on metal base, see MECHANICAL DATA 


CIRCUIT DIAGRAM 


7Z267762.1 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Operating ambient temperature Tamb -20 to +70 OC 
Operating mounting-base temperature Tmpb max. 100 °C 
Storage temperature | T stg -40 to +125 
D.C. supply voltage VB max. 28 V 
Peak voltages on pins 2 and 4 Be. ah wee - 7 
Peak incident powers on pins 2 and 4 Prom: Pian, max. 100 mW 
CHARACTERISTICS 
Measuring conditions 
Ambient temperature Arn = 25 
D.C. supply voltage Vp = 24 V 
Source impedance and load impedance Rg, Rg = 75 G2 
Characteristic impedance of 

h.f. connections Zo . 75 G2 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current Ip typ. 60 mA 
Transducer gain Gtr =|s¢|2 oo bi a: ie 
Flatness of frequency response +A | s¢|? be s : = 
Individual maximum v.s.w.r. : 

input VSWR(;) typ. er 1) 

output VSWR(o) typ. 17 1) 
Back attenuation 

f = 100 MHz | sy-|2 typ. 31 dB 

= 860 MHz |sr|? typ. 25 dB 

Output voltage 

(DINGS004, par. 6.3: 3tone) ume =. =a 
Noise figure P typ. 7 dB 


s-parameters: 


1) Highest value, for a sample, occurring in the frequency range. 
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Hybrid VHF/UHF wide band amplifier OM322 


OPERATING CONDITIONS 
Ambient temperature range Tamb -20 to +70 °C 
D.C. supply voltage VB = 24 V+10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg, Rg = 75 G2 
MECHANICAL DATA Dimensions in mm 
Encapsulation 
The device is resin coated and mounted on a metal mounting base. 

<— 21+)» 

metal 


$— - : 22,8 

max 
10,5 > 2,5 | 
max 


1,7 —- dleiis 
sil 
7275070 max ; 
Terminal connections 
] = Supply (+) 
2 = Input 
3 and 5 = Common (internally connected to metal base) 
4 = Output 
Soldering recommendations 
Maximum contact time for a soldering-iron temperature of 260 °C > § 
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Mounting recommendations 


The module should preferably be mounted on a double-sided printed-circuit board, see 
the examples shown below. Input and output should be connected to 75 2 tracks. 


~ tS 
TI is | 


Y ' 
Gy 42 22 | p.c. board | 


7275071 


<—____ 22 ———_—__—__ > 7Z65908 
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OM323 
OM323A 


HYBRID V.H.F./U.H.F. WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in MATV systems, and as 
general purpose amplifier for v.h.f. and u.h.f. applications requiring a high output level. 

The OM323A needs an external collector-coil and blocking capacitor, whereas, the OM323 has these 
components built-in. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rge=Re=Zy = 75 & 
Transducer gain Gtr = | se| 2 typ 15 dB 
Flatness of frequency response +A | sf | 2 typ 0,5 dB 


Output voltage 
at —60 dB intermodulation distortion 


(DIN45004, 3-tone); f = 470 MHz Vo(rms) typ 113 dBuVv 
Noise figure F typ 9 dB 
D.C. supply voltage VB = 24 V+10% 
Operating mounting-base temperature Tmb —30 to +100 °C 


ENCAPSULATION 9-pin, in-line, resin-coated body on a right-angled metal mounting tab, see 
MECHANICAL DATA 


OM323 OM323A 


4 


TR2 


7276496.1 


Fig. 1 Circuit diagram. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134) 


Operating mounting-base temperature Tmb —30 to +100 °C 
Storage temperature T stg —40 to +125 °C 
D.C. supply voltage VB max 28 V 
V4iM max 28 V 
Peak voltages on pin 1 Man ee 94 V 
: Vom max 28 V 
Peak voltages on pin 9 Voy eae AV 
Peak incident powers on pins 1 and 9 Piam. Prom max 100 mW 
CHARACTERISTICS 
Measuring conditions 
V.H.F.—U.H.F. test socket catalogue no. 3504 110 01830 * 
Mounting base temperature Tmb = 25 °C 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Rs, Re = 75 QQ 
Characteristic impedance of h.f. connections Zo = 765 Q. 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current | 95 to 105 mA 
: typ 100 mA 
| 14 to 17 dB 
i 2 
Transducer gain Gtr = |s¢| ae 15 dB 
Flatness of frequency response +A | SF 2 typ 0,5 dB 
Individual maximum v.s.w.r. 
input VSWR (\(j) typ Lo." 
output VSWR (9) typ 23°" 
Back attenuation | 
f = 100 MHz | Sr | 2 typ 29 dB 
f = 650 MHz Sr | 2 typ 25,5 dB 
f = 860 MHz | Sr | 2 typ 24 dB 


* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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OM323A 

Output voltage 

at —60 dB intermodulation distortion 

eager 6.3: 3-tone) ' > 112 dBuV 

= . o(rms) typ 114 dBuv 

f = 470 MHz Vo(rms) typ 113 dBuv 

f = 860 MHz Vo(rms) typ 112 dBuVv 
Noise figure 

channel 2 F typ 8 dB 

channel 65 | F typ 9 dB 


OPERATING CONDITIONS 


Mounting-base temperature range Tmb —30 to +100 °C =~ 
D.C. supply voltage VB = 24 V+10% 
Frequency range f 40 to 860 MHz 

Source impedance and load impedance Rs, Re = 75 Q 


THERMAL DATA 
a. The maximum permissible temperature at the mounting base is 100 OC. 


b. When the mounting tab is screwed to a double-sided printed-circuit board with dimensions 37 mm x 
51 mm, its temperature will be 57 °C above the temperature of the surrounding free air. 


c.'‘When a heatsink is fixed to the mounting tab and the pins are soldered into a double-sided printed- 
circuit board with dimensions 37 mm x 51 mm, the tab will reach the temperatures stated in the 
following table. 


Notes 

1. When the device is fixed only to a heatsink, not to a printed-circuit board, the values of the second 
column of the table should be increased by 2 °C and those of the third column decreased by 2 °C. 

2. The user is free to realize proper cooling by using differently shaped sinks, or, preferably, by fixing 
the tab to any convenient part of the equipment (e.g. a wall of the metal cabinet). 


thickness 1 mm O OC 
Bright aluminium heatsink 

L-shaped bar, length 100 mm, height 165 mm 24 76 
Blackened aluminium heatsink 

L-shaped bar; length 50 mm, height 70 mm 23 77 
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MECHANICAL DATA Dimensions in mm 


The amplifier is resin coated and has a metal mounting tab at a right angle to the encapsulation part. 


SS 0 max | 


w 
= 18 
4 al aM) 
D min 
= mounting “> y 
ae 
o base A 
wn y \ : Az=3 
(1) 123 4 
0,76 3,9 A 
4 
*s metal 
ta 


_t ak 7 ae 35 | 


2,54 (9x) 


18 
° _ 
hole spacing 7275319. 


(1) Tolerance applies within this zone. 
(2) Distance applies within zone A. 
(3) For the OM323A: 3 mm maximum. 


Fig. 2 Encapsulation. 


Terminal connections 


1 = Input 

2, 3, 5, 6, 7, 8 = Common, connected to mounting tab 
4 = Supply (+) 

9 = Output 


Soldering recommendations 


Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Hybrid v.h.f./u.h.f. wide-band amplifier OM323 
OM323A 


Mounting recommendations 


The module should preferably be mounted on a double-sided printed-circuit board, see the following 
example. An example is also given of heatsink mounting. | 
Input and output should be connected to 75 Q2 tracks. 

The connections to the common pins should be as close to the seating plane as possible. 


pee 5 ert 


—— M3 screw (2x) 


I= —metal washer (2x) 


heatsink 


top view 


p.c. board 
—t metal washer (2x) 
s+452— lock washer (2x) 
COD — M3 nut (2x) 


7275321 


OM323: bottom view ee Fig. 4 Example of heatsink mounting. 


L > 5 pH; e.g. catalogue no. 
ieee 3122 108 20150 or 27 turns 

enamelled Cu wire (0,3 mm) 

wound on a ferrite core with 

a diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 


7Z78426 


OM323A: bottom view 


Fig. 3 Printed-circuit board holes and tracks 
for the OM323 and OM323A. 
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HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Three -stage wide -band amplifier inthe hybrid technique, designed for use in mast-head 
booster-amplifiers, as pre-amplifier in MATV systems, and as general-purpose ampli- 
fier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg =Rg=ZQ = t>> 
Transducer gain Gtr =|s¢|4 typ. 27 dB 
Flatness of frequency response tA Ise | 2 typ. 1,6 dB 


Output voltage 
at -60 dB intermodulation 
distortion (DIN45004, 3-tone) Vo(rms) > 98 dByuV 


ons, 
D.C. supply voltage VB = 24 V+10% 
| -20 to +70 


Noise figure 


Operating ambient temperature 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 


2,3,5,6O 


7267760.1 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature 
Storage temperature 


D.C. supply voltage 
Peak voltages on pins 1 and 7 
Peak incident powers on pins | and 7 


CHARACTERISTICS 

Measuring conditions 

V.H. F.-U.H.F. test socket 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 


Characteristic impedance of 
h.f. connections 


Frequency range 


Performance 


Supply current 
Transducer gain 


Flatness of frequency response 


Individual maximum v.S.w.r. 
input 
output 

Back attenuation 


f = 100 MHz 
f = 860 MHz 


Output voltage 
at -—60 dB intermodulation distortion 
(DIN45004, par. 6.3: 3-tone) 


Noise figure 


Tamb 

T ste 

VB 

Vim> V7M 

“Vim: ~V7mM 
Pits: PI7M 


catalogue no, 
Tamb 

VB 

Ro, Rg 


Zo 
f 


—20 to +70 
~40 to +125 


max. 28 
max. 28 
max. 10 
max. 100 


3504 110 01840 * 


== 95 
= 24 
= 79 
= 79 
= 40 to 860 
typ. 35 
23 to 31 
typ. ae 
typ. 1;6 
typ. 19 
typ. oe 
typ. 46 
typ. 40 
= 98 
typ. 101 
ao 


* This socket can be made available for customer reference purposes. 
*ek Highest value, for a sample, occurring in the frequency range. 
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Hybrid VHF/UHF wide-band amplifiers 


OPERATING CONDITIONS 

Ambient temperature range Tamb 
D.C. supply voltage VB 
Frequency range f 
Source impedance and load impedance Ro, Rg 
MECHANICAL DATA 

Encapsulation 


The device is resin coated. 


SS 0 eX Se See 


seating plane 


mers 2,54 (9x) 


Terminal connections 


1 = Input 

2, 3, 5, 6 =Common 
4 = Supply (+) 
7 = Output 


Soldering recommendations 


Hand soldering 


Maximum contact time for a soldering-iron temperature 
of 260 °C; up to seating plane: 


OM335 


-20to+70 °C 


24 V+10% 
40 to 860 MHz 
75 92 


Dimensions in mm 


max 


0,2 ->|<+ 


| 
_ 2,9 + 
max 


7262807.2 
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Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 

with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 9C, If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below. 

Input and output should be connected to 75 2 tracks. 

The connections to the "common" pins should be as close to the seating plane as possible. 


top view 


759 
track 


bottom view 7265910 


July 1975 


715 


wn 
i See eae eee eee Aaa e ee 
7 eee eee ee ee eae eee 
{SSR EERE ARES 
°o 
Jape oes sae Re 
eat Nes pele ee teal oodles gic 
eee eee See eesaaee 
Baio Mee est doe ecw Hetee 
aces kee tees aA 
eee ea ed te ated ecco cede cialis eed 
eee aaa ee SeSsee 
Fs a a Fd ee i 
foe et SI de SN de Altea Male a les oo cli 
ied oa a else alec teal Wee wll ted 
Ree e ee CaaS Rae 
aR e? SRR 
APSE eS SRR SASS SSeS 
RSS e RISERS SSR RS 
Beat ee (Ree ae ae 
Teese ee eeaesaee 
aes Sa See 
Bae Seer Vee RS ESS 
HEAR EEEEEEEEEE SS 
Rete ea Pee TREE 
Bete kat ae eR eee 
Mee He Sie oleice peste ste eel sealed 
aa eae ees SERRE RAS 
aaa s Sth eee eee 
Baas eee SRR eee eee 

= 

Bsa See ease eee eRe See 


~- WN N wn 


OM335 


7273 


its) 
aed 
©) 
- 
= 
ae: 
> 


f (GHz) 


fficient sj, 


o-ordinates in ohm x 75. 


Input impedance derived from 


n 
Ses 
2 
= 
res 
E 
3°) 
ov 
= 
bs) 
= 
® 
a} 
= 
LL 
ae 
=) 
rm 
a 
> 
a} 
os 
re 
> 
< 


input reflection coe 


716 July 1975 | | : 


OM336 


HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid technique, designed for use in mast-head booster- 
amplifiers, as preamplifier in MATV systems, and as general-purpose amplifier for v.h.f. and u.h-f. 
applications. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Ro = Re= Zo = 75 2 
Transducer gain Gtr = Is¢l? typ. 22 dB 
Flatness of frequency response +Als¢|? typ. 1,0 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) > 105 dBuv 
Noise figure F typ. 7 dB 
D.C. supply voltage | VB = 24 V.+10% 


Operating ambient temperature ‘Tamb -20 to+70 °C 


ENCAPSULATION /7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 


C5 


2,3,5,6 O 
7275517 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature 
Storage temperature 
D.C. supply voltage 


Peak voltages on pins 1 and 7 


Peak incident powers on pins 1 and 7 


CHARACTERISTICS 

Measuring conditions 

V.H.F.-U.H.F. test socket 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 
Characteristic impedance of h.f. connections 


Frequency range 


Performance 


Supply current 
Transducer gain 


Flatness of frequency response 


Individual maximum v.s.w.r. 
input 
output 
Back attenuation 
f = 100 MHz 
f = 860 MHz 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) 


Noise figure 


s-parameters: 


T stg —40 to+125 
Vp max. 28 
Vim, V7M max. 28 


—Vim. -V7M ~~ ~max. 10 
Pram. Piz7m max. 100 


oC 
°C 


mW 


catalogue no. 3504 110 01840 * 


Tamb = 25 
VB = 24 
Re, Re = 75 
f = 40 to 860 
Ip typ. 65 
20 to 24 
eae 

Gtr = Ise typ. 22 
+A|s¢|? typ. 1,0 
VSWR(i) typ. 1,4 
VSWR (o} typ. 1,6 
Is-l? typ. 42 
spl? typ. 40 
Vv > 105 
o(rms) typ. 107 

F typ. 7 


* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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°C 


dBuv 
dBuV 


dB 


Hybrid v.h.f./u.h.f. wide-band amplifier 


OPERATING CONDITIONS 


Ambient temperature range Tamb ~20 to+70 °C 

D.C. supply voltage Vp = 24 V +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Ro, Re = 75 QQ 
MECHANICAL DATA Dimensions in mm 


Encapsulation 


The device is resin coated. 


<< —_$_ $$ 30 max | “| moe << 


c 19 max 
3S 
Q 
e 
3 
G 
_ <1,3 0,2 >|< 
A ae oe oll ee 25 
> 9 fea dlerall talk celled tod : oe 
max 2,54 (9x) 7275516 


Terminal connections 


1 = Input 

2, 3,5, 6 = Common 
4 = Supply (+) 
7 = Output. 


Soldering recommendations 


Hand ‘soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260 YC is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC, If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 Q tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 


top view 


7275515 


bottom view 


L > 5 pH; e.g. catalogue no. 3122 108 20150 or 27 turns enamelled Cu wire (0,3 mm) wound on a 


ferrite core with a diameter of 1 


6 mm. 
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C > 220 pF ceramic capacitor. 
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OM337 
OM337A 


HYBRID V.H.F./U.H.F. WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid technique, designed for use in MATV systems, and as 
general purpose amplifier for v.h.f. and u.h.f. applications requiring a high output level. 

The OM337A needs an external collector-coil and blocking capacitor, whereas, the OM337 has these 
components built-in. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rs=Re=Zy = 75 & 
Transducer gain Gtr= | s¢ | 2 typ. 26 dB 
Flatness of frequency response +A | sf | 2 typ. 1 dB 


Output voltage 
at —60 dB intermodulation 
distortion (DIN45004, 3-tone); 


f = 470 MHz Vo(rms) typ. 112 dBuV 
Noise figure F typ. 9.8 dB 
D.C. supply voltage VB = 24 V+10% 
Operating mounting-base temperature Tmb —30 to +100 °C 


ENCAPSULATION 9-pin, in-line, resin-coated body on a right-angled metal mounting tab, see 
MECHANICAL DATA 


OM337 OM337A 


A 

L 

c 
9 [> 


7Z275322.1 


Fig. 1 Circuit diagram. 
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OM337 
OM337A 


RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134) 


Operating mounting-base temperature Tmb —30 to +100 °C 
Storage temperature Tstg —40 to +125 °C 
D.C. supply voltage Vp max. 28 V 
Vim max. 28 V 
Peak voltages on pin 1 Vani eee 94 V 
: Vom max. 28 V 
Peak voltages on pin 9 Neu a AV 
Peak incident powers on pins 1 and 9 Priam. Pion, max. 100 mW 
CHARACTERISTICS 
Measuring conditions 
V.H.F.—U.H.F. test socket catalogue no. 3504 110 01830* 
Mounting base temperature Tmb = 25 °C 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Rs, Re = 75 & 
Characteristic impedance of h.f. connections Zo = 75 22 
Frequency range f = 40 to 860 MHz 
Performance 
110 to 120 mA 
Supply current IB ve 115 mA 
_ 2 23 to 29 dB 
Transducer gain Gir | Sf | typ. 56 dB 
Flatness of frequency response +A | sf | 2 typ. 1 dB 
Individual maximum v.s.w.r. | 
input VSWR (j) typ. 23 ** 
output VSWR (9) typ. 18 ** 
Back attenuation 
f= 100 MHz Is, | 2 typ. 44 dB 
f = 650 MHz ls |2 typ. 41 dB 
f = 860 MHz Is, | 2 typ. 43 dB 


* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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Hybrid v.h.f./u.h.f. wide-band amplifier OM337 


OM337A 
Output voltage 
at —60 dB intermodulation distortion 
haa — 3-tone) : S 113 dBuv 
o(rms) typ, 114 dBuV 
f = 470 MHz Vo(rms) typ. 112 dBuv 
f = 860 MHz Vo(rms) typ: 110 dBuv 
Noise figure 
channel 2 F typ. 7 dB 
channel 65 F typ. 9,8 dB 
s-parameters: Sf = $9] 
ie 6 
OPERATING CONDITIONS 
Mounting-base temperature range Tmb —30 to +100 °C 
D.C. supply voltage Vp = 24 V+10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Roe, Re = 75 QQ 


THERMAL DATA 
a. The maximum permissible temperature at the mounting base is 100 °C. 


b. When the mounting tab is screwed to a double-sided printed-circuit board with dimensions 37 mm x 
51 mm, its temperature will be 57 OC above the temperature of the surrounding free air. 


c. When a heatsink is fixed to the mounting tab and the pins are soldered into a double-sided printed- 
circuit board with dimensions 37 mm x 51 mm, the tab will reach the temperatures stated in the 
following table. 


Notes: 

1. When the device is fixed only to a heatsink, not to a printed-circuit board, the values of the second 
column of the table should be increased by 2 °C and those of the third column decreased by 2 °C. 

2. The user is free to realize proper cooling by using differently shaped sinks, or, preferably, by fixing 
the tab to any convenient part of the equipment (e.g. a wall of the metal cabinet). 


heatsink data 


Tmb — Tamb Tamb max 
thickness 1 mm OC OC 
Bright aluminium heatsink 

L-shaped bar; length 100 mm, height 65 mm 27,5 72,5 
Blackened aluminium heatsink 
L-shaped bar; length 50mm, height 70 mm 26,5 73,5 
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OM337A 


MECHANICAL DATA Dimensions in mm 


The amplifier is resin coated and has a metal mounting tab at a right angle to the encapsulated part. 


Se 0 max as 


2 
18 
a max 3 (2) 
o min 
5 mounting WW y 
© base - - 
; = 
0,76" i ‘ 
3,9 4 
4 
" metal 
t 


18 
oo 
hole spacing 7275319. 


(1) Tolerance applies within this zone. 
(2) Distance applies within zone A. 
(3) For the OM337A: 3 mm maximum. 


Fig. 2 Encapsulation. 


Terminal connections 


1 = Input 

2, 3, 5, 6, 7, 8 = Common, connected to mounting tab 
4 = Supply (+) 

9g = Output 


Soldering recommendations 


Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260°°C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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OM337A 


Hybrid v.h.f./u.h.f. wide-band amplifier 


Mounting recommendations 
The module should preferably be mounted on a double-sided printed-circuit board, see the following 
example. An example is also given of heatsink mounting. 


Input and output should be connected to 75 QQ tracks. 
The connections to the common pins should be as close to the seating plane as possible. 


— M3 screw (2x) 


—— metal washer (2x) 


top view heatsink 


p.c. board 
2a washer (2x) 
a<432—lock washer (2x) 
afp— M3 nut (2x) 

‘ 7275321 


OM337: bottom view. 7275320 
Fig. 4 Example of heatsink mounting. 


L > 5 pH; e.g. catalogue no. 
3122 108 20150 or 27 turns 
enamelled Cu wire (0,3 mm) 
wound on a ferrite core with a 
a diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 


7278426 


OM337A: bottom view. 


Fig. 3 Printed-circuit board holes and tracks 
for the OM337 and OM337A. 
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Fig. 6 Output impedance 

derived from output reflection 
coefficient S4, co-ordinates in» 

* ohm x 75; typical values. 
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Fig. 7 Transducer gain as a function of frequency. 
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OM339 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid integrated circuit technique, designed for use in mast- 
head booster-amplifiers, as amplifier in MATV systems, and as general-purpose amplifier for v.h.f. and 
u.h.f. applications. | 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg = Re= Zo = 76 Q 
Transducer gain Gtr = Is¢l? typ. 28 dB 
Flatness of frequency response +A |s¢l? typ. 1,5 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) > 105 dBuV 
Noise figure F typ. 6 dB 
D.C. supply voltage VB = 24 V +10% 
Operating ambient temperature Tamb —20 to +70 °C 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


C5 


2,3,5,6 © 
7275517 


Fig. 1 Circuit diagram. 
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OM339 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb —20 to +70 °C 
Storage temperature Tstg —40 to +125 °C 
D.C. supply voltage VB max. 28 V 
Peak voltages on pins 1 and 7 Vim V7M eee res 


—Vim.,-V7M ~~ max. 10 V 
Peak incident powers on pins 1 and 7 Piam, Piz7m max. 100 mW 


CHARACTERISTICS 
Measuring conditions 


V.H.F.-U.H.F. test socket catalogue no. 3504 11001840 * 
Ambient temperature Tamb = 25 OC 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Re, Re = 75 Q 
Characteristic impedance of h.f. connections Zo = 75 22 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current Ip typ. 67 mA 
Transducer gain Ger = Isel? a to st 7 
Flatness of frequency response +A|s¢|? typ. 1,5 dB 
Individual maximum v.s.w.r. 

input VSWR (;) typ. 1:5." * 

output VSWR (0) typ. 1 ee = 
Back attenuation 

f = 100 MHz Isp? typ. 46 dB 

f = 860 MHz Isr|? typ. 31 dB 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) Vo(rms) 


Noise figure F typ. 6 dB 


$-parameters: sp = $94 


Sp = $19 


* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM339 


OPERATING CONDITIONS 


Ambient temperature range Tamb —20 to +70 °C 
D.C. supply voltage VB = 24 V +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Re = 75 22 
MECHANICAL DATA Dimensions in mm 
The device is resin coated. 
<-— eee SUIMGX. “== a > aa coe <- 
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c 19 max 
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>! ae <+_>14--+ 14» 14-14» | 4-914 14-4 
2,54 (9x) 1275516 


Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2, 3, 5,6 =common 
4 = supply (+) 
7 = output 


Soldering recommendations 
Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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OM339 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 2 tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 
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3122 108 20150 or 27 turns 


wound on a ferrite core with a 


enamelled Cu wire (0,3 mm) 
diameter of 1,6 mm. 


top view 


C > 220 pF ceramic capacitor. 


7275515 


bottom view 


Fig. 3 Printed-circuit board holes and tracks. 
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Fig. 4 Transducer gain as a function of frequency; Z, = 75 &2. 
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é OM345 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


One-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for aerial amplifiers in car radios, caravans or RATV and MATV applications. 


QUICK REFERENCE DATA 


D.C. supply voltage Vp = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg = Re =Zo = 75 2 
Transducer gain Gtr = | s¢|? typ. 12 dB 
Flatness of frequency response +A |s¢| & typ. 1 dB 
Output voltage 

at —60 dB intermodulation 

distortion (DIN 45004, 3-tone) Vo(rms) typ. 99 dBuV 
Noise figure F typ. 5,5 dB 
Operating ambient temperature Tamb —20 to+ 70 °C 


ENCAPSULATION 5-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


Cl 


7279909 


Fig. 1 Circuit diagram. 
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OM345 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb —20 to +70 °C 
Storage temperature Tstg —40 to +125 OC 
D.C. supply voltage VB max. 15 V 
Peak incident powers on pins 1 and 5 Piam,Pism max. 100 mW 


CHARACTERISTICS 


Measuring conditions 


Ambient temperature Tamb = 25 °C 
D.C. supply voltage Vp = 12 V 
Source impedance and load impedance Rg Re = 75 Q 
Characteristic impedance of h.f. connections Zo = 75 Q 
Frequency range f = 40to 860 MHz 
Performance 
Supply current Ip typ. 11,5 mA 
Transducer gain Gir = Ist |? typ. 12 dB 
Flatness of frequency response +A sf |? typ. 1 dB 
Individual maximum v.s.w.r. 

input . — VSWR(}) typ. 2,0 * 

output VSWR (o) typ. 1,4 * 
Back attenuation 

f= 100 MHz [s, |? typ. 22 dB 

f = 860 MHz Is, |? typ. 19 dB 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) Vol(rms) typ. 99 dBuV 


Noise figure E typ. 5,5 dB 


S-parameters: se=$94 $j) = S11 


Sr=S12 So ~ S22 


* Highest value, for a sample, occuring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM345 


OPERATING CONDITIONS 


Ambient temperature range | Tamb —20to+70 °C 

D.C. supply voltage VB = 12 V +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg Re 7 75 Q 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 


type number 
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anaes Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2,3 = common 
4 = — supply (+) 
5. = output 


Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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OM345 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 &2 tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 


~— 
oO 


bottom view 7279911 


Fig. 3 Printed-circuit board holes and tracks. 
C > 220 pF ceramic capacitor. 


7279910 


Fig. 4 Transducer gain as a function of frequency; Zo = 75 Q. 
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OM350 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, intended 
for RATV and MATV applications. 


QUICK REFERENCE DATA 


D.C. supply voltage Vp = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg = Re =Zo = 75 Q 
Transducer gain Gtr = |s¢ |? typ. 18 dB 
Flatness of frequency response +A | Sf | 2 typ. 1 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) typ. 100 dBuV 
Noise figure F typ. 6 dB 
Operating ambient temperature Tamb —20 to +70 °C 


ENCAPSULATION 5-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


C2 


0 2,3,4 
7274871 


Fig. 1 Circuit diagram. 
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OM350 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb —20 to +70 °C 
Storage temperature Tstg —40 to+ 125 °C 
D.C. supply voltage VB max. 15 V 
Peak incident powers on pins 1 and 5 Piam, Pism max. 100 mW 


CHARACTERISTICS 
Measuring conditions 


Ambient temperature Tamb = 25 °C 
D.C. supply voltage VB = 12 V 
Source impedance and load impedance Rs, Re = 75 QQ 
Characteristic impedance of h.f. connections Zo = 75 Q 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current Ip typ. 18 mA 
Transducer gain Gtr = | sf ki typ. 18 dB 
Flatness of frequency response +A | sf | 4 typ. 1 dB 
Individual maximum v.s.w.r. 

input VSWR (j) typ. 1,5 * 

output VSWR (9) typ. 1,9 * 
Back attenuation 

f = 100 MHz sed? typ. 29 dB 

f = 860 MHz | sy |? typ. 25 dB 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) Vo(rms) typ. 100 dBuV 


Noise figure F typ. 6 dB 


S-parameters: sSf=S9q Sj =S14] 


S-=S12 So =S22 


* Highest value, for a sample, occuring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier | OM350 


OPERATING CONDITIONS 


Ambient temperature range Tamb —20to+70 °C 

D.C. supply voltage VB = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance R,, Re = 75 Q 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 
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Fig. 2 Encapsulation. 
Terminal connections 


1 = input 
2,3,4 = common 
5 = output/supply(+) 


Soldering recommendations 
Hand soldering | 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 9C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 92 tracks. 


The connections to the ’common’ pins should be as close to the seating plane as possible. 
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3122 108 20150 or 27 turns 


enamelled Cu wire (0,3 mm) 


wound on a ferrite core with a 


diameter of 1,6 mm. 


C > 220 pF ceramic capacitor. 


+ 


top view 
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bottom view 


circuit board holes and tracks. 


Fig. 3 Printed 
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= 75 Q. 


Fig. 4 Transducer gain as a function of frequency; Zo, 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier 
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Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 
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OM360 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, intended 
for use in mast-head booster-amplifiers, as preamplifier in MATV systems, and as general-purpose ampli- 
fier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg=Re=Zo = 75 QQ 
Transducer gain Gtr = Is¢l? typ. 23 dB 
Flatness of frequency response +Als¢|? typ. 0,5 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) = 105 dBuV 
Noise figure F typ. 7 dB 
D.C. supply voltage VB = 12 V+10% 
Operating ambient temperature Tamb —20 to +70 °C 


ENCAPSULATION 8-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


7279415 


Fig. 1 Circuit diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb —20 to +70 °C 
Storage temperature Tstg —40 to +125 °C 
D.C. supply voltage VB max. 15 V 
Peak incident powers on pins 1 and 7 | Pram, Pi7Mm —somax. 100 mW 


CHARACTERISTICS 
Measuring conditions 


Ambient temperature Tamb = 25 °C 
D.C. supply voltage VB = 12 V 
Source impedance and load impedance Rg, Re = 75 QQ 
Characteristic impedance of h.f. connections Zo = 75 Q 
Frequency range f = 40to 860 MHz 
Performance 
Supply current IB typ. 55 mA 
Transducer gain Gtr = Is¢l 21 to 25 dB 
Flatness of frequency response +Als¢|? typ. 0,5 dB 
Individual maximum v.s.w.r. | 

input VSWR (j) typ. 1,3 * 

output VSWR (9) typ. Lo" 
Back attenuation 

f = 100 MHz Is-l? typ. 42 dB 

f = 860 MHz Is-l? typ. 33 dB 
Output voltage 

at —60 dB intermodulation distortion Vv e 105 dBuv 

(DIN 45004, par. 6.3: 3-tone) o(rms) typ. 107 dBuV 
Noise figure F typ. 7 dB 


S-parameters: 


¥ 


Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM360 


OPERATING CONDITIONS 


Ambient temperature range Tamb —20 to +70 °C 

D.C. supply voltage VB = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Re = 75 Q 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 
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Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2, 3, 5, 6, 7 = common 

4 = supply (+) 

8 = output/supply (+) 


Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 Q2 tracks. 
The connections to the ‘common’ pins should be as close to the seating plane as possible. 


top view 


L > 5 wH; e.g. catalogue no. 
3122 108 20150 or 27 turns 
enamelled Cu wire (0,3 mm) 
wound on a ferrite core with 

a diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 


bottom view 7Z79416 


Fig. 3 Printed-circuit board holes and tracks. 
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Fig. 4 Transducer gain as a function of frequency; Zo =75Q. 
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Fig. 5 Input impedance derived 
from input reflection coefficient s;, 


sj 
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OM361 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for use in mast-head booster-amplifiers, as an amplifier in MATV systems, and as general- 
purpose amplifier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 


Source and load (characteristic) impedance Re=Ro= Ze = 75 
Transducer gain Gir = |sel? typ. 28 dB 
Flatness of frequency response +Als¢|? typ. 1 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) > 105 dBuVv 
Noise figure F typ. 6 dB 
D.C. supply voltage Vp = 12 V+ 10% 
Operating ambient temperature Tamb —20 to +70 °C 


7284029 


Fig. 1 Circuit diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb —20 to +70 °C 
Storage temperature Tstg —40 to +125 °C 
D.C. supply voltage VB max. 15 V 
Peak incident powers on pins 1 and 8 Piam, Pigm = max. 100 mW 


CHARACTERISTICS 
Measuring conditions 


Ambient temperature | Tamb = 25 OC 
D.C. supply voltage VB | = 12 V 
Source impedance and load impedance Ry, Re zs 75 &2 
Characteristic impedance of h.f. connections Lo = 75 XQ 
Frequency range f | = 40 to 860 MHz 
Performance 
Supply current Ip typ. 50 mA 
; = Ie-12 typ. 28 dB 

Transducer gain Gtr = Is¢l 26 to 31 dB 
Flatness of frequency response +Als¢/? typ. 1 dB 
Individual maximum v.s.w.r. 

input VSWR (j) typ. Lo7o 

output VSWR (o) typ. i a 
Back attenuation | 

f = 100 MHz Is-l? typ. 45 dB 

f = 860 MHz is, |? typ. 35 dB 
Output voltage 

at —60 dB intermodulation distortion V > 105 dBuV 

(DIN 45004, par. 6,3; 3-tone) _ “o(rms) typ. 107 dBuV 
Noise figure 6 dB 


s-parameters: 


* Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM361 


OPERATING CONDITIONS 


Ambient temperature range Tamb —20 to +70 °C 

D.C. supply voltage VB = 12 V+10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Rg = 75 QQ 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 


pin 1 identification 
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Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2, 3, 5, 6, 7 = common 

4 = supply (+) 

8 = output/supply (+) 


Soldering recommendations 
Hand soldering | 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 


December 1980 753 


OM361 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 & tracks. 
The connections to the ‘common’ pins should be as close to the seating plane as possible. 


e.g. catalogue no. 3122 108 


a 


LS ur, 


® 
a 
5 » 
5s 
O-s 
Oo 
oO} 
3 E 
EL 
ge) 

c 
o < 
yn Oo 
co 
Se 
aes 
fM™ 

Nn Ss 
ww 
O€£ 
o) 

a = 
—_- 
Ons 
w 2 


— 
~ 
be a 
oS 
is 
® 
~ 
© 
= 


top view 


catalogue number 3122 


104 91110) with a diameter of 1,6 mm. 


C > 220 pF ceramic capacitor. 
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bottom view 


Fig. 3 Printed-circuit board holes and tracks. 
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Fig. 4 Transducer gain as a function of frequency; Z, 
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Fig. 6 Output impedance derived 
from output reflection coefficient 
So, co-ordinates in ohm x 75; 
typical values. 
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Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 
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OM370 


HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for use in mast-head booster-amplifiers, as an amplifier in MATV and CATV systems, and as 
general-purpose amplifier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 


Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Re= Re=Z_: = 75 Q 
Transducer gain G,, =| Sel” typ. 28 dB 
Flatness of frequency response +Al sel? typ. 1 dB 


Output voltage 
at —60 dB intermodulation 
distortion (DIN 45004, 3-tone) 


Vink: Vo(rms) typ. 113 dBuV 
UHF Volrms) typ. 112 dBuV 
Noise figure F typ. 7 dB 
D.C. supply voltage VB , = 12 V+10% 
Operating ambient temperature Tamb —20to+70 °C 


ENCAPSULATION 9-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig.2) 


2,3,4,5 O 


O6 


7279964 


Fig. 1 Circuit diagram. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Operating ambient temperature Toe —20 to +70 °C 
Storage temperature T stg —40 to +125 °C 
D.C. supply voltage Vp max. 15 V 
Peak incident powers on pins 1 and 8 Pram Pign, max. 100 mW 
CHARACTERISTICS 
Measuring conditions 
Ambient temperature Tae = 25 °C 
D.C. supply voltage Vp = 12 V 
Source impedance and load impedance Ry Re = 75 42 
Characteristic impedance of h.f. connections Zo = 75: A2 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current Ip typ. 105 mA 
Transducer gain Ger =[S¢l ° YP: 36 to a i 
Flatness of frequency response +A|s-|? typ. 1 dB 
Individual maximum v.s.w.r. 

input VSWR (jy typ. 2,3 * 

output VSWR (9) typ. 1,9 * 
Back attenuation 

f = 100 MHz |s,|° typ 45 dB 

f = 860 MHz {s,|? typ 35 dB 
Output voltage 

at —60 dB intermodulation distortion 

(DIN 45004, par. 6,3; 3-tone) 

> 111 dBuv 
VHF Vo(rms) typ. 113 dBuV 
> dByuVv 

UH Voirm) typ, 112 BV 

Noise figure F typ. 7 dB 


s-parameters: Sf = $91 


Ss, ~ 849 


* Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM370 


OPERATING CONDITIONS 


Ambient temperature range Tame —20 to +70 °C 
D.C. supply voltage Vp = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Ro = 75 Q 
MECHANICAL DATA Dimensions in mm 
The device is resin coated. 
pin 1 identification 
Se ) <_ 
max 


seating plane 


wr 


eis 0,2 
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Fig. 2 Encapsulation. 


Terminal connections 


1 = jnput 
2,3,4,5and 7,8 =common 

6 = supply (+) 

9 = output/supply (+) 


Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 Q tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 


top view 


L >5 wH; e.g. catalogue no. 3122 108 
20150 or 27 turns enamelled Cu wire 


(0 


3 mm) wound on a ferrite core 


a 


‘catalogue no. 3122 104 


’ 


(material 4B1 


75 


track 


91110) with a diameter of 1,6 mm. 
C > 220 pF ceramic capacitor. 


t 
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bottom view 


Fig. 3. Printed-circuit board holes and tracks. 
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= 75 Q. 


Fig. 4 Transducer gain as a function of frequency; Z, 
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typical values. 
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Fig. 8 Variation of transducer gain with 
supply voltage; reference O dB at 12 V; 
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ACCESSORIES 


MECHANICAL DATA Dimensions in mm 


| 


065 5,13 


| 


0,65 
vy at 
3 ot 


' 
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q—__—_—__—— 79 <a———— 5 ——! 7765542 
9 


Distance disc 56245 for TO-5 or TO-39; Distance disc 56246 for TO-18 or TO-72; 
insulating material. insulating material. 


Maximum permissible temperature: 100 °C. 


ROUND HEAD SCREW 6-32 UNC-2A 


Available, upon request, under type number 56396 or 12 NC code number 9390 298 10xx0. 


Bok samen im 
Nay, one ly, 


7Z86986 _ nee 
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The inclusion of a type number in this publication does not necessarily imply its availability. 


INDEX OF TYPE NUMBERS 


INDEX 


typeno. book typeno. book type no. book section 
BA220 S1 BAS29 S7/S1 BAV99 $7/S1 Mm/SD 
BA22 1 S1 BAS31 S7/S1 BAV100 = S7/S1 Mm /SD 
BA223 $1 BAS32 S7/S1 BAV101 $7/S1 Mm/SD 
BA28 1 $1 BAS35 S7/S1 BAV102 57/51 Mm/SD 
BA314 S1 BAS45 S1 BAV103 S7/S1 Mm /SD 
BA3 15 S1 BAS56 S1/S7 BAW56 S7/S1 Mm/SD 
BA3 16 S1 BAT 17 57/S1 BAW62 S1 SD 
BA317 31 BAT 18 $7/S1 BAX 12 $1 SD 
BA318 $1 BAT54 S1/S7 BAX 14 Si SD 
BA423 $1 BAT74 S1/S7 BAX 18 S1 SD 
BA480 $1 BAT8 1 S1 BAY80 S1 SD 
BA48 1 51 BAT82 $1 BB112 $1 T 
BA482 S1 BAT83 Si BB119 S1 T 
BA483 S1 BAT85 S1 BB 130 S1 T 
BA484 S1 BAT86 S1 BB204B__sS‘1 T 
BA682 $1/S7 BAV10 $1 BB204G $1 T 
BA683 S1/S7 BAV18 S1 BB212 S1 T 
BAS 11 S1 BAV19 S1 BB215 S7/S1 Mm/SD 
BAS15 $1 BAV20 S1 BB219 S7/51 Mm/SD 
BAS 16 57/51 BAV21 S1 BB405B S1 T 
BAS17 S7/S1 BAV23 $7/S1 BB417 $1 T 
BAS 19 S7/S1 BAV45 51 BB809 S1 T 
BAS20 S7/S1 BAV45A S1 BBIOIA S1 T 
BAS21 $7/S1 BAV70 S7/S1 BB909B S1 1 
BAS28 S7/S1 BAV74 S1 BBY 3 1 S7/S1 Mm /T 
Mm =‘Microminiature semiconductors Sp = Special diodes 


for hybrid circuits T = Tuner diodes 
SD = Small-signal diodes Vrg = Voltage regulator diodes 
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INDEX 


typeno. book section type no. book section type no. book _ section 
BBY 39 $1 T BC639 $3 Sm BCW72;R 
BBY 40 S7/S1 Mm /T BC640 S3 Sm BCW81;R 
BC 107 $3 Sm BC807 S7 Mm BCW89;R 
BC 108 $3 Sm BC808 S7 Mm BCX17;R 
BC109 $3 Sm BC817 S7 Mm BCX18;R 
BC 140 S3 Sm BC818 S7 Mm BCX19;R 
BC141 53 Sm BC846 S7 Mm BCX20;R 
BC146 $3 Sm BC847 S7 Mm BCX51 
BC160 $3 Sm | BC848 S7 Mm BCX52 
BC161 $3 Sm BCc849 S7 Mm BCX53 
BC177 S3 Sm BC850 S7 Mm 
BC178 S3 Sm BC856 Ss] Mm 
BC179 $3 Sm BC857 S7 Mm 
BC200 $3 Sm BC858 $7 Mm 
BC264A S5 FET BC859 S7 Mm 
BC264B $5 FET BC860 S7 Mm BCX70* 
BC264C $5 FET BC868 S7 Mm BCX71* 
BC264D =$5 FET BC869 $7 Mm BCY56 
BC327;A $3 Sm BCF29;R_ S7 Mm BCY57 
BC328 $3 Sm BCF30;R_ $7 Mm BCY58 
BC337;A $3 Sm BCF32;R_ S7 Mm BCY59 
BC338 $3 Sm BCF33;R $7 Mm BCY70 
BC368 $3 Sm BCF70;R_ S7 Mm BCY71 
BC369 $3 Sm BCF81;R_ S7 Mm BCY72 
BC375 . §3 Sm BCV26 ST Mm BCY78 
BC376 $3 Sm BCV27 S7 Mm ~BCY79 
BC546 $3 Sm BCV61 S7 Mm BCY87 $3 
BC547 $3 Sm BCV62 S7 Mm BCY88 S3 
BC548 S3 Sm BCV/1;R_ S7 Mm BCY89 $3 
BC549 S3 Sm BCV72;R_  S7 Mm BD 131 S4a 
BC550 $3 Sm BCW29;R_ S/7 Mm BD 132 S4a 
BC556 $3 Sm BCW30;R_ S7 Min BD135 54a 
BC557 $3 Sm BCW31;R S7 Mm BD136 S4a 
BC558 S3 Sm BCW32;R S7 Mm BD137 54a 
BC559 S3 Sm BCW33;R S/7 Mm BD138 S4a 
BC560 53 Sm BCW60* S7 Mm BD139 54a 
BC635 S35 Sm BCW61* ST Mm BD140 S4a 
BC636 S3 Sm BCW69;R 7 Mm BD201 S4a 
BC637 $3 Sm BCW70;R_ S/7 Mm BD202 S4a 
BC638 $3 Sm BCW71;R S/7 Mm BD203 54a 
* = series 
FET = Field-effect transistors P = Low-frequency power transistors 
Mm = Microminiature semiconductors Sm = Small-signal transistors 
for hybrid circuits T = Tuner diodes 
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BD204 S4a Pp BD332 S4a P BD828 S4a Pp 
BD226 S4a P BD333 S4a P BD829 S4a Pp 
BD227 S4a P BD334 S4a P BD830 S4a Pp 
BD228 S4a P BD335 S4a P BD839 S4a P 
BD229 S4a Pp BD336 S4a P BD840 S4a Pp 
BD230 S4a P BD337 S4a P BD8 41 S4a P 
BD231 S4a P BD338 S4a P BD842 S4a P 
BD233 S4a P BD433 S4a Pp BD8 43 S4a P 
BD234 S4a P BN434 S4a Pp BD844 S4a P 
BD235 S4a P BD435 S4a P BD845 S4a P 
BD236 S4a P BD436 S4a P BD846 S4a p 
BD237 S4a P BD437 S4a Pp BD8 47 S4a P 
BD238 S4a P BD438 S4a P BD848 S4a P 
BD239 S4a P BD645 S4a P BD8 49 S4a P 
BD239A S4a P BD646 S4a P. BD850 S4a Pp 
BD239B S4a P BD647 S4a Pp BD933 S4a P 
BD239C S4a Pp BD648 S4a p BD934 S4a P 
BD240 S4a P BD649 S4a P BD935 S4a P 
BD240A S4a Pp BD650 S4a Pp BD936 SAa p 
BD240B- = =S4a P BD651 S4a P BD937 S4a Pp 
BD240C =S4a P BD652 S4a P BD938 S4a P 
BD241 S4a P BD675 S4a P BD939 S4a Pp 
BD241A S4a P BD676 S4a P BD940 S4a P 
BD241B S4a P BD677 S4a Pp BD941 S4a P 
BD241C 3=S4a P BD678 S4a P BD942 S4a P 
BD242 S4a P BD679 S4a P BD943 S4a P 
BD242A S4a P BD680 S4a Pp BD944 S4a Pp 
BD242B = =S4a P BD68 1 S4a P BD945 S4a P 
BD242C S4a P ~BD682 S4a Pp BD946 S4a P 
BD243 S4a P BD683 S4a Pp BD947 S4a P 
BD243A S4a P BD684 S4a Pp BD948 S4a P 
BD243B  =S4a P BD8 13 S4a P BD949 S4a P 
BD243C S4a Pp BD814 S4a P BD950 S4a P 
BD244 S4a P BD8 15 S4a P BD951 S4a P 
BD244A 38 S4a P BD816 S4a P BD952 S4a P 
BD244B S4a P BD8 17 S4a p BD953 S4a P 
BD244C S4a P BD818 S4a P BD954 S4a P 
BD329 S4a P BD825 S4a P BD955 S4a Pp 
BD330 S4a P BD826 S4a P BD956 S4a P 
BD331 S4a P BD827 S4a Pp BDT20 S4a P 


P = Low-frequency power transistors 
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BDT2 4 
BDT29 
BDT29A 
BDT29B 
BDT29C 


BDT30 

BDT30A 
BDT30B 
BDT30C 


BDT31 


BDT31A 
BDT3 1B 
BDT31C 
BDT32 

BDT32A 


BDT32B 
BDT32C 
BDT41 

BDT41A 
BDT41B 


BDT41C 
BDT42 

BDT42A 
BDT42B 
BDT42C 


BDT5 1 
BDT52 
BDT53 
BDT54 
BDT55 


BDT56 
BDT57 
BDT58 
BDT60 
BDT60A 


BDT60B 
BDT60C 
BDT6 1 

BDT61A 
BDT6 1B 
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P = Low-frequency power transistors 


type no. 


BDT61C 
BDT62 

BDT62A 
BDT62B 
BDT62C 


BDT63 
BDT63A 
BDT63B 
BDT63C 
BDT64 


BDT64A 
BDT64B 
BDT64C 
BDT65 

BDT65A 


BDT65B 
BDT65C 
BDT8 1 
BDT82 
BDT83 


BDT84 
BDT85 
BDT86 
BDT87 
BDT88 


BDT9 1 
BDT92 
BDT93 
BDT94 
BDT95 


BDT96 
BDV64 
BDV64A 
BDV64B 
BDV64C 


BDV65 

BDV65A 
BDV65B 
BDV65C 
BDV66A 


book 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


section 


 wcduonvms 


type no. 


BDV66B 


BDV66C 


BDV66D 
BDV67A 
BDV67B 


BDV67C 
BDV67D 
BDV9 1 
BDV92 
BDV93 


BDV94 
BDV95 
BDV96 
BDW55 
BDW56 


BDW57 
BDW58 
BDW59 
BDW60 
BDX35 


BDX36 
BDX37 
BDX42 
BDX43 
BDX44 


BDX45 
BDX46 
BDX47 
BDX62 
BDX62A 


BDX62B 
BDX62C 
BDX63 

BDX63A 
BDX63B 


BDX63C 
BDX64 

BDX64A 
BDX64B 
BDX64C 


book 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


section 
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| typeno. book section | no. | typeno. book section | section | typeno. book section _ no. book section | typeno. book section” no. | typeno. book section” section 


BF247B BF585 S4b 
BF247C BF587 S4b 
BF256A BF591 S4b 
BF256B BF593 S4b 
BF256C BF620 S7 


BDX65 S4a 
BDX65A S4a 
BDX65B S4a 
BDX65C S4a 
BDX66 S4a 


mwa oUu's 


BF324 BF621 S7 
BF370 BF622 S7 
BF410A BF623 S7 
BF410B BF660;R $7 
BF410C BF689K $10 


BDX66A S4a 
BDX66B S4a 
BDX66C S4a 
BDX67 S4a 
BDX67A S4a 


cu Uw UU 


BF410D > BF 763 510 
BF419 S4b BF767 S7 
BF 420 $3 BF819 S4b 
BF42 1 $3 BF820 S7 
BF422 $3 BF821 S7 


BDX67B S4a 
BDX67C S4a 
BDX68 S4a 
BDX68A S4a 
BDX68B S4a 


wo U Us 


BF423 $3 BF822 S7 
BF450 S3 BF823 
BF451 S3 BF824 
BF457 S4b BF840 
BF 458 S4b BF841 


BDX68C S4a 
BDX69 S4a 
BDX69A S4a 
BDX69B S4a 
BDX69C S4a 


cmd tuU dU 'U 


BF459 S4b BF857 
BF469 S4b HVP BF858 
BF470 S4b HVP BF859 
BF471 S4b HVP BF869 
BF472 S4b HVP BF870 


BDX77 S4a 
BDX78 S4a 
BDX9 1 S4a 
BDX92 S4a 
BDX93 S4a 


vrovdtes'd 


BF 483 53 Sm BF871 
BF485 $3 Sm BF872 
BF487 $3 Sm BF926 
BF494 $3 Sm BF936 
BF495 $3 Sm BF939 


BDX94 S4a 
BDX95 S4a 
BDX96 S4a 
BDY9O S4a 
BDYIOA S4a 


cum wU 


BDY9 1 S4a BF 496 $3 Sm BF960 
BDY92 S4a BF5 10 S7/S5  Mm/FET BF964 
BF 198 BF511 $7/S5 Mm/FET BF 966 
BF199 BF512 S7/S5  _Mm/FET BF967 
BF240 BF513 $7/S5 Mm /FET BF970 


BF241 BF536 S7 Mm BF979 
BF245A BF550;R_ $7 Mm BF980 
BF245B : BF569 S7 Mm BF981 
BF245C BF579 S7 Mm BF982 
BF247A BF583 S4b HVP BF989 


FET = Field-effect transistors P = Low-frequency power transistors 
HVP = High-voltage power transistors Sm = Small-signal transistors 
Mm = Microminiature semiconductors WBT = Wideband transistors 


for hybrid circuits 
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| typeno. book section | book section | typeno. book section _| book section | typeno. book section | book section 
BF990 S7/S5 Mm/FET BFO34T S10 WBT BFR101A;B S7/S5 Mm/FET 
BF991 $7/S5 Mn /FET BFQ42 S6 RFP BFS17 S7/S10 Mm/WBT 
BF992 S7/S5 Mm/FET BFQ43 RFP BFS17A S10 WBT 
BF994 $7/S5  Mm/FET BFQ43S RFP BFS17R  S7 Mm 
BF996 $7/S5 Mm /FET BFQ51 WBT BFS18;R S77 Mm 
BFG23 S10 WRT BFQ51C WBT BFS19;R S7 . Mm 
BFG32 S10 WBT BFQ52 WBT BFS20;R S77 Mm 
BFG34 510 WBT BFQ53 WRT BFS21 S5 FET 
BFG51 S10 WBT BFQ63 WBT BFS21A S5 FET 
BFG65 510 WBT BFQ65 WBT BFS22A S6 RFP 
BFG67 S7 Mm BFQ66 WBT BFS23A S6 RFP 
BFGIOA S10 WRT BFQ67 $7/S10 Mm/WRT BFT24 S10 WBT 
BFG92A S10 WBT BFQ68 S10 WBT BFT25 S7/S10 Mm/WBT 
BFG93A $10 WBT BFQ136 $10 WBT BFT25R S7 Mm 
BFG96 S10 WBT BFR29 S5 FET BFT44 S3 Sm 
BFG195 $10 WRT BFR30 $7/55 Min/FET BFT45 53 Sm 
BFP9OA S10 WBT BFR31 S7/S5 Mm /FET BFT46 S7/S5 Mm /FET 
BFP91A 510 WBT BFR49 $10 WBT BFT92 S$7/S10 Mm/WBT 
BFP96 S10 WBT BFR53 S7/S10 Mm/WBT BFT92R S7 Mm 
BFQ10 S5 FET BFR53R~~—soS7 Mm BFT93 S7/S10 Mm/WBT 
BFQ11 S5 FET BFR54 S3 Sm BFT93R S7 Mm 
BFQ12 a5 FET BFRO4 S10 WRT BFW10 S5 FET 
BFQ13 So FET BFR65 S10 WBT BFW11 S5 FET 
BFQ 14 $5 FET BFR84 55 FET BFW12 S5 FET 
BFQ15 S5 FET BFRIO S10 WBT BFW13 S5 FET 
BFQ 16 $5 FET BFRIOA S10 WRT BFW16A S10 WBT 
BFQ17 S7/S10 Mm/WBT BFRY 1 S10 WBT BFW17A S10 WBT 
BFQ18A $7/S10 Mm/WBT BFRI1A $10 WRT BFW30 S10 WBT 
BFQ19 S7/S10 Mm/WBT BFR92 S7/S10 Mm/WBT BFW61 S5 FET 
BFQ22S $10 WRT BFR92A 57/S10 Mm/WBT BFW92 $10 WRT 
BFQ23 S10 WBT BFR9O2ZAR- S7 Mm BFW92A S10 WBT 
BFQ23C $10 WBT BFR92R S7 Mm BFW93 $10 WBT 
BFQ24 S10 WBT BFR93 S$7/S10 Mm/WBT BFX29 $3 Sm 
BFQ32 $10 WRT BFR93A 57/510 Mm/WBT BFX30 53 Sm 
BFQ32C STO WBT BFR93AR~ S7 Mm BFX34 S3 Sm 
BEQ32M S10 WBT BFRI3R Wi Min BFX84 S3 Sin 
BFQ325S S10 WBT BFR94 S10 BFX85 S3 Sm 
BFQ33 510 WBT BFR95 $10 BFX86 $3 Sin 
BFQ33C 3=$10 WBT BFR96 S10 BFX87 G3 Sm 
BFQ34 S10 WRT BFR96S 510 BFX88 S3 Sin 
FET = Field-effect transistors | RT = Tripler 
Mm = Microminiature semiconductors Sm = Small-signal transistors 


WBM = Wideband hybrid IC modules 
WBT = Wideband transistors 


for hybrid circuits 
RFP =R.F. power transistors and modules 
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BFX89 
BFY50 
BFY5 1 
BFY52 
BFY55 


BFY90 
BG2000 
BG2097 
BGD 102 
BGD102E 


BGD104 
BGD104E 
BGD502 
BGN504 
BGX885 


BGY 22 
BGY22A 
BGY23 
BGY23A 
BGY 32 


BGY33 
BGY35 
BGY36 
BGY40A 
BGY40B 


BGY41A 
BGY41B 
BGY 43 

BGY45A 
BGY45B 


BGY46A 
BGY46B 
BGY47 * 
BGY48 * 
BGY50 


RGY51 
BGY52 
RBGY53 
BGY54 
BGY55 


* = series 


FET = Field-effect transistors 


book 


S10 
53 
$3 
53 
$3 


510 
S1 
51 
$10 
S10 


S10 
510 
510 
510 
S10 


S6 
S6 
56 
S6 
S6 


S6 
56 
S6 
56 
S6 


56 
S6 
56 
S6 
S6 


S6 
56 
S6 
56 
S10 


a10 
510 
510 
510 
510 


type no. book 


BGY56 
BGY57 
BGY58 
BGY58A 
BGY59 


BGY60 
BGY6 1 
BGY65 
BGY67 
BGY67A 


BGY70 
BGY7 1 
BGY74 
BGY75 
BGY78 


BGY84 
BGY84A 
BGY85 
BGY85A 
BGY86 


BGY87 
BGY88 
BGY9IOA 
BGY9ORB 
BGY93 * 


BGY94 * 
BGY95A 
BGY95B 
BGY96A 
RBGY96R 


BGY584A 
BGY585A 
BGY586 
BGY587 
BLF 146 


BLF242 
BLF244 
BLF245 
BLT9O/SL S6 
PLT91/Si S6 


RFP =R.F. power transistors and modules 


WMB = Wideband hybrid IC modules 


section 


WBM 
WBM 
WBM 
WBM 


WBM 
WBM 
WBM 
WBM 
WBM 


WBM 
WRM 
RFP 
RFP 
REP 


RFP 
RFP 
RFP 
RFP 
RFP 


WBM 
WBM 
WBM 
WBM 
RFP/FET 


RFP/FET 
RFP/FET 
RFP/FET 
RFP 
RFP 


type no. 


book 


BLT92/SL § 
BLU20/12 8S 


BILU30/12 


BLU45/12 & 


BLU50 


BLUS 1 
BIU52 
BILU53 
BLU60/12 
BLU97 


BLUIS8 
BLUIS 
BLV10 
BLV11 
BLV20 


BLV2 1 
BLV25 
BILV30 


BLV30/12 


BLV3 1 


BLV32F 
BLV33 
BLV33F 
BLV36 
BLV45/12 


BLV57 
BLV59 
BLV75/12 
BLV80/28 
BLVI9O 


BLV90/SL 
BLV9 1 
BLV91/SL 
BLV92 
BLV93 


BILV94 
BLV95 
BLV97 
BLV98 
BLV99 


INDEX 


section 
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 BLW29 S6 BLX92A S6 RFP BRY 39 S3 Sm 
BILW3 1 S6 RFP BLX93A S6 RFP BRY56 S3 Sm 
BLW32 S6 RFP BLX94A S6 RFP BRY61 S7 Mm 
 BILW33 S6 RFP BILX94C S6 RFP BRY62 37 Mm 
~ BLW34 S6 BLX95 S6 RFP BS107 S45 FET 
BLW50F S56 RFP BLX96 S6 RFP BS170 S5 FET 
BLW60 S6 RFP BLX97 S6 RFP BSD10 5 FET 
BILW60C S6 RFP BLX98 — S6 RFP BSN12 S5 FET 
BLW76 S6 RFP BLY87A S6 RFP BSD20 S5/7 FET 
BILW77 BLY87C S6 RFP BSD22 55/7 FET 
BLW78 BLY88A S6 RFP BSD212 S5 FET 
BILW79 S6 RFP BLY88C 56 RFP BSN213 S5 FET 
BLW80 S6 RFP BLY89A S6 RFP BSD214 S5 FET 
BLW8 4 S6 RFP BLY89C S6 RFP BSD215 55 FET 
BLW83 BLYIO S6 RFP BSR12;R S7 Mm 
BLW8 4 RFE BLYQI1A S6 RFP BSR13;R S7 Mm 
BLW85 S6 RFP BLYIIC S6 RFP BSR14;R_ $7 Mm 
BULLW386 S6 RFP BLY9Y2A S6 RFP BSR15;R $7 Mm 
BLW87 S6 RFP BLY92C S6 RFP BSR16;R_ $7 Mm 
BLW89 BLY93A S6 RFP BSR17;R S87 Mm 
BLW90 BLY93C S6 RFP BSR17A;R S7 Mm 
BLW9 1 S6 RFP BLY94 S6 RFP BSR18;R S7 Mm 
BLW95 S6 RFP BPF24 S8b PDT BSR18A;R S7 Mm 
BLW96 S6 RFP BPW22A S8a/b PNT BSR19; A S7 Min 
BILW97 BPW50 S8a/b PDT BSR20; A S7 Mm 
BILW98 BPW7 1 S8b PDT BSR30 S7 Mm 
BLW99 S6 RFP BPX25 S8b PDT BSR31 S7 Mm 
BLX13 S6 RFP BPX29 S8b POT BSR32 S7 Mn 
BLX13C S6 RFP BPxX40 S8hb PNT BSR33 S7 Mm 
BLX14 BPX41 S8b PDT BSR40 $7 Min 
BLX15 BPX42 S8&b PDT BSR41 S7 Mm 
BILX39 S6 RFP BPX61 S8b PDT BSR42 S7 Mm 
BLX65 S6 RFP BPX61P S8b PDT BSR43 S7 Min 
BLX65E S6 RFP BPX7 1 S8b PDT BSR50 53 Sm 
BLX65ES S6 BPX72 S8b PDT BSR51 S3 Sm 
BLX67 S6 BR100/03 S2b Th BSR52 S3 Sin 
BLX68 S6 RFP BR101 S3 Sm BSR56 $7/S5 Mm /FET 
BLX69A S6 RFP BR2 10* S2a Th BSR57 $7/55 Mm/FET 
BLX91A =S6 RFP BR216* S2a Th BSR58 S7/S5  Mm/FET 
BLX91CB S6 BR220* 52a Th BSRGE0 53 Sm 
FET = Field-effect transistors RFP = R.F. power transistors and modules 
Mm = Microminiature semiconductors Sm _ = Small-signal transistors 
for hybrid circuits Th = Thyristors | 


PDT = Photodiodes or transistors 
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section book section 


type no. 


BSR61 S3 Sm BSV17 53 Sin BTV59* S2b 
BSR62 53 Sm BSV52;R_  S7 Min BTV59N* S2b 
BSS38 S3 Sm BSV64 S3 Sm BTV60* S2b 
BSS50 53 Sm BSV78 S5 FET BTV60D* S2b 
BSS51 53 Sim BSV79 S5 FET BTV70* S2b 
BSS52 S3 Sm BSV80O S45 FET BTV7OD* S2b 
BSS60 S3 Sm BSV8 1 S5 FET BTW23* S2b 
BSS61 $3 Sin BSW66A $3 Sin BTW38* S2b 
BSS62 $3 Sm BSW67A §3 Sin BTW40* S2b 
BSS63;R S7 Mm BSW68A $3 Sm BTW42* S2b 
BSS64;R_ S7 Mm BSX19 S3 Sm BTW43* S2b 
BSS68 $3 Sim BSX20 $3 Sin BTW45* S2b 
BSS83 S5/7 FET /Mm BSX45 53 Sm BTW58*  S2b 
BST15 S7 Min BSX46 S: Sm BIW62* S2b 
BST16 S7 Min BSX47 S3 Sm BTW62D* S2b 
RST 39 $7 Mm BSX59 $3 Sm BTW6 3* S2b 
BST40 S7 Min BSX60 S3 Sm BTY79* S2b 
BST50 S7 Min BSX61 S3 Sm BTY91* S2b 
BST51 S7 Mm BSY95A S3 Sm BU426 S4b 
BST52 S7 Min BT 136* S2b Trl BU426A S4b 
BST60 S7 Mm BT136F* S2b Tri BU433 SAb 
BST61 S7 Mm BT137* S2b Tri BU505 S4b 
BST62 S7 Mm BT137F* S2b Tri BU506 S4b 
BST7OA 55 FET BT 138* S2b Tri BU5O6D S4b 
BST72A os FET BT138F* S2b Trl BU508A S4Ab 
BST74A $5 FET BT139* S2b Tri BU5SO8D S4b 
BST/76A S5 FET BT139F* S2b Tri BU705 S4b 
BST78 S5 FET BT145* S2b Trl BU706 S4b 
BST80O S5/S7 FET /Mm BT149* S2b Th BU706D S4b 
BST82 S5/S7 FET /Mm BT150 S2b Th BU806 S4b 
BST84 S5/S7 FET /Mm BT151* S2b Th BU807 S4b 
BST86 S5/S7 FET /Mm BTI5S1F* S2b Th BU808 S4b 
BST9O s5 FET BT152* S2b Th BU824 S4b 
BST97 S5 FET BT 153 S2b Th BU826 S4b 
BST100 S5 FET BT157* S2b Th BUP22* S4b 
BST110 S5 FET BT 169* S2b Th BUP23* S4b 
BST120 S5/S7 FET /Mm BTA140* S2b Tri BUS11;A S4b 
BST122 $5/S7 FET /Min BTR59* S2b Tr] BUS12;A S4b 
BSV15 S3 Sm BTS59* S2b Trl BUS13;A S4b 


BSV16 $3 Sin BTV58* BUS14;A 


% 


= series 

FET = Field-effect transistors 

Mm = Microminiature semiconductors 
for hybrid circuits 

Sm_ = Small-signal transistors 


SP = Low-frequency switching power transistors 
Th = Thyristors 
Tri = Triacs 
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BUS21* SA4b SP BUZ20 BUZ76A S9 

BUS22* S4b 5P BUZ21 BUZ80 $9 

BUS23* S4b SP BUZ23 BUZ80A S9 
BUT11;A S4b SP BUZ24 BUZ83 S9 

BUT11A S4b SP BUZ25 BUZ83A S59 
BUTI11AF S4b SP BUZ 30 BUZ84 59 

BUV82 S4b SP BUZ 31 BUZ84A S9 

BUV83 S4b SP BUZ32 BY224* $2a 

BUV89 S4b SP BUZ33 BY225* S2a 
BUVIO;A S4b SP BUZ34 BY228 S1 
BUW11;A S4b SP BUZ 35 BY229* S2a R 
BUW12;A S4b SP BUZ 36 BY229F* S2a R 
BUW13;A S4b SP BUZ40 BY249* S2a R 
BUWS8 4 S4b SP BUZ41A BY260* $2a R 
BUW85 S4b SP BUZ42 BY261* S2a R 
BUX46;A SA4b SP BUZ 43 BY329* S2a R 
BUX47;A S4b SP BUZ44A BY359* S2a R 
BUX48;A S4b SP Buz 45 BY 438 $1 R 
BUX80 S4b SP BUZ45A BY448 S1 R 
BUX8 1 S4b SP BUZ45B BY458 R 
BUX82 S4b SP BUZ45C BY505 R 
BUX83 S4b SP BUZ46 BY509 R 
BUX84 S4b SP BUZ50A BY527 R 
BUX84F = S4b SP BUZ50B BY584 R 
BUX85 S4b SP BUZ53A BY588 R 
BUX85F S4b SP Buz,54 BY609 R 
BUX86 S4b SP BUZ54A BY610 R 
BUX87 S4b SP BUZ60 BY614 R 
BUX88 = S4b SP BUZ60B BY619 R 
BUX90 S4b SP BUZ.63 BY620 R 
BUX98 S4b SP BUZ63B BY627 R 
BUX98A S4b SP BUZ64 BY707 R 
BUX99 S4b SP BUZ71 BY708 R 
BUY89 S4b SP BUZ71A BY709 R 
BUZ 10 S9 PM BUZ72 ~ BY710 R 
BUZ1OA S9 PM BUZ72A BY711 R 
~BUZ11IA S9 PM BUZ74 $9 BY713 R 
BUZ14 S9 PM BUZ74A S9 BY714 R 
BUZ15 S9 PM BUZ 76 59 BYD13 * R 


* = series 


PM = Power MOS transistors 
R = Rectifier diodes 
SP = Low-frequency switching power transistors 
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INDEX 


type no. book section type no. book section type no. book section 


BYD14 
BYD17 
BYD33 
BYN37 
BYN73 


Dm wa wz 


BYD74 
BYD77 
BYM26 
BYM36 
BYM56 


am wmwnr 


BYP21* 
BYP22* 
BYP59* 
BYQ28* 
BYR29* 


Dam wnw aw 


BYR29F* 
BYT28* 
BYT79* 
BYV10 
BYV18* 


Bawa wDw wz 


BYV19* 
BYV20* 
BYV21* 
BYV22* 
BYV23* 


Dawn Dw 


BYV24* 
BYV26 * 
BYV27* 
BYV28* 
BYV29* 


awWnaADW DA 


BYV29F* 

BYV30* S2a 
BYV31* S2a 
BYV32* S2a 
BYV32F* S2a 


BAAwWDa a 


BYV33*  S2a 
BYV33F* S2a 
BYV34*  S$2a 
BYV36 * S1 

BYV39*  S2a 


awww wa 


7 = series 


BYV42* 
BYV43* 


BYV43F* 


BYV44* 
BYV60* 


BYV72* 
BYV73* 
BYV74* 
BYV79* 
BYV92* 


BYV95A 
BYV95B 
BYV95C 
BYV96D 
BYV96E 


BYW25* 
BYW29%* 


BYW29F* 


BYW30* 
BYW31* 


BYW54 
BYW55 
BYW56 
BYW92* 
BYW93* 


BYW95A 
BYW95B 
BYW9I5C 


BYW96D 


BYWI6E 


BYX10G 
BYX25* 
BYX30* 
BYX32* 
BYX38* 


BYX39* 
BYX42* 
BYX46* 
BYX50* 
BYX52* 


DAAnDAD ADA D a Bam Ww Dw awWnAaw Dw Dm ww aAwDwDw wa Dama ww wy 


ADA wWD 


BYX56* 
BYX90G 
BYX96* 
BYX97* 
BYX98* 


BYX99* 
B2D23 
BZD27 
BZTO3 
B2V10 


B2V11 
BZ2V12 
B2V13 
B2V14 
B2V37 


BZ2V46 
BZV49* 
BZV55* 
BZV80 
BZV8 1 


BZV85 * 
BZWO3 * 


B2W14 
BZW86* 


BZX55 * 


B2X/0* 


BZX75 * 


B2ZX79* 
B2X84* 
BZY91* 


BZY93* 
CFX13 
CFX21 
CFX30 
CFX31 


CFX32 
CFX33 
CNG35 
CNG36 
CNR36 


oho 
S7 
51 
S 1 


S1 
S1 
S1 
S2a 
S1 


$2a 
S1 

S 1 
S7/S4 
S2a 


S2a 
S14 
S11 
S11 
S11 


S11 
S11 
S8b 
S8b 
S8b 


M = Microwave transistors R = Rectifier diodes 

Mm = Microminiature semiconductors 
for hybrid circuits 

PhC = Photocouplers 


‘TS = Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 
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type no. book section type no. book section type no. book section 
CNX21 CQs93 S8a LED CQWw93 S8a LED 
CNX35 CQS93E S8a LED cQw95 S8a LED 
CNX35U CQS93L S8a LED CQW97 S8a LED 
CNX36 cQos95 58a LED CQOX24(1,) S8a LED 
CNX36U CQS95E S8a LED CQX51(L) S8a LED 
CNX38 CQS95L S8a LED CQOX54(1.) S8a LED 
CNX38U CQS97 S8a LED CQX54D S8a LED 
CNX39 CQSITE S8a LED CQOX64(L) S8a LED 
CNX39U CQS9TL S8a LED CQOX64D S8a LED 
CNX44 CQTIOB S8a LED CQX74(L.) S8a LED 
CNX44A CQOT24 S8a LED CQX74D S8a LEN 
CNX46 CQT6O S8a LED CQY11B S8b LED 
CNX48 CQT7O S8a LED COY11C S8b LED 
CNX48U CQT8OL S8a LED CQOY24B(L)S8a LED 
CNX62 CQV70(L) S8a LED CQOY49B S8b LED 
CNX72 CQOV70OA(L)S8a LED cQYy49g9c S8b LED 
CNX82 S8b CQV70U(L)S8a LED CQY50 S8b 
CNX83 S8b CQV71A(L)S8a LED CQY52 S8b 
CNX91 S8b CQV72(L) S8a LED CQY535S S8b 
CNX92 S8b CQV8OTI, S8a LED COY54A S8a 
CNY17-1 CQV8O0AL S8a LED CQY58A S8a/b 
CNY17-2 S8b CQV80UL S8a LED CQY89A S8a/b 
CNY17-3 S8b CQV81L S8a LED CQY94B(L)S8a 
CNY50 S8b CQV8 21, S8a LED CQY95B S8a 
CNY57 S8b CQW1OA(L)S8a LED CQY96(L) S8a 
CNY57A S8hb CQW1OB(L)S8a LED CQY97A S8a 
CNY57AU) S8b CQW10U(L)S8a LED Fresnel- S8b 
CNY570 S8b CQW11R(1.)S8a LED lens 
CNY62 S8b CQW12B(L)S8a LED H11A1 S8b 
CNY63 S8b CQW20A S8a LED H11A2 S8b 
CQOF24 S8b CQWw21 S8a LED H11A3 S8b 
CQL1IOA S8b CQW22 S8a LED H11A4 S8b 
CQL1I3A S8b CQW24(L) S8a LED H11A5 S8b 
CQL16 S8b cQw54 S8a LED H11B1 S8b 
CQS51L S8a CQW60(L) S8a LED H11B2 S8b 
CQs54 58a CQWOOA(T)S8a LED H11B3 S8b 
CQS82L S8a CQW60U(1L)S8a LED H11B255 S8b 
CQS82AL S8a CQW61(L) S8a LED KMZ, 10A 513 
CQS84L =“ S8a CQW62(L) S8a LED KMZ 10B S13 
CQS86), S8a CQW89A S8a/b I KMZ 10C $13 

* = series 

A = Accessories | Ph = Photoconductive devices 


| = Infrared devices 
LED = Light-emitting diodes 
M = Microwave transistors 


PhC = Photocouplers 
SEN = Sensors 
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book — section type no. book section 


type no. book section 


type no. 


KP100A S13. SEN LV2327E40R S11. M OM386B S13. SEN 
KP101A S13. SEN LV3742E16R S11. M OM386M S13 SEN 
KPZ20G S13. SEN LV3742E24R S11. M OM387B S13. SEN 
KPZ21G S13. SEN LWE2015R S11 M OM387M S13. SEN 
KTY81* S13 LWE2025R S11 M OM388B S13. SEN 


KTY83* S13 1.Z21418E100RS 11 OM389B 


KTY84* $13 SEN MCA230 S8b = =Phc OM931 S4a  P 
LAE2Z001R S11 M MCA231 S8b = Phe OM96 1 S4a P 
LAE4001Q S11 M MCA255 S8b = Phc 0SB9115 S2a St 
LAE4001R = $11 M MCT2 S8b Phc OSB92 15 S2a_ St 


OSB9415 S2a St 
OSM9115 S2a St 
OSM9215 S2a St 
OSM9415 S2a Sst 
OSM95 10 S2a st 


MCT26 S8b = Phc 
MKB12040WS 511 
MKB12100WS S11 
MKB12140W S11 
MO06075B2002S1 1 


LAE4002S S11 
LAE6000Q =S$11 
LBE1004R S11 
LBE1O1OR S11 
LBE20035 Si1 


S2 S338 
=a SS 3S 


LBE2005Q~—s S11 M M06075B4002S 11 M OSM9511 : 
LBE2008T S11 M MRB12175YR S11 M OSM9512 S2a St 
LBE2009S S11 M MRB12350YR S11 M 0$S9115 S2a St 
LCE1010OR S11 M MS1011B700YS 11 M 0S$S9215 S2a St 
LCE20038 511 M MS6075B8002S 11 M 0859415 S2a St 


P2105 S8b so 
PBMF 439 1 55 FET 
PBMF4392 $5 FET 
PBMF4393 $5 FET 
PNE10010) S11 M 


MSB12900Y S11 M 
M2Z0912B75Y S11 M 
M20912B150YS114 M 
OM286; M 513 SEN 
OM287; M S13 SEN | 


LCE2005Q = S111 
LCE2008T S11 
LCE2009S S11 
LJE42002T S11 
LKE1OO4R = S11 


S23 3338 


LKE2002T S11 M 0M3 20 S10 | WBM PNEIOO3U = =S11 M 
LKE2004T S11 M OM321 S10 WBM PDE1005U = S11 M 
LKE2015T S11 M OM322 S10  WBM PNEIO10U = S11 M 
LKE21004R S11 M OM323 S10  WBM PEE1001U = =S11 M 
LKE21015T S11 M OM323A S10  WBM PEE10030) = 5511 M 


LKE21050T S11 M 0M335 S10 WBM PEE1005U) S11 M 
LKE27010R S11 M 0M336 S10 WBM PEEI0O10U S11 M 
LKE27025R S11 M OM337 S10 WBM PH2222;R $3 Sm 
LKE32002T S11 M OM337A S10  WBM PH2222A;R S53 om 
LKE32004T S11 M OM339 S10  WBM PH2369 $3 Sm 


LTE42005S_ S11 M 0M345 S10  WBM PH2907;R 53 Sm 
LTE42008R Si1 M OM350 S10 WBM PH2907A;R_ S3 Sm 
LTE42012R S11 M OM3 60 510 WBM PH2955T S4a P 
LV1721E50R S11 M OM36 1 S10 WBM PH3055T S4a PP 
LV2024E45R S11 M 0M370 S10 WBM PH5415 53 Sm 


FET = Field-effect transistors R = Rectifier diodes 
| = Infrared devices SD =Small-signal diodes 
M = Microwave transistors SEN = Sensors 


Mm = Microminiature semiconductors 
for hybrid circuits 

Pp = Low-frequency power transistors 

PhC = Photocouplers 


Sm = Small-signal transistors 

SP = Low-frequency switching power transistors 
St = Rectifier stacks 

WBM = Wideband hybrid !C modules 
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INDEX 


| typeno. book section _| no. book — section | typeno. book section _| no. book section | typeno. book section | no. book section 


PH5416 S3 

PH 13002 S4b 
PH13003 S4b 
PHSD51 52a 
PKB30010 =S11 


SL5505S 
SL5511 
TIP29* 
TIP30* 
TIP31* 


PTB42003XK S11 
PV3742B4x S11 
PVB42004X S11 
PZ1418B15U S11 
PZ1418B30U S11 


Ss SS SS 


PKB3003U) 86S 11 
PKB3005U)=—s S11 
PKB12005U) S11 
PKB20010U S11 
PKB230010) S11 


TIP32* 
TIP33* 
TIP34* 
TIP41* 
TIP42* 


PZ1721B12U 511 
PZ1721B25U S11 
PZ22024B10U S11 
PZ2024B20U S11 
PZB160350 S11 


TIP47 
TIP 48 
TIP49 
TIP5O 


PKB23003U) S11 
PKB23005U) S11 
PKB25006T S11 
PKB32001U) S11 


PZB27020U) S11 
RPY97 S8b 
RPY 100 S8b 
RPY 101 S8b 


PKB32003U 


PKB32005U 
PMBF 439 1 
PMBF 4392 
PMBF 4392 


RPY102 


RPY 103 
RPY107 
RPY 109 
RV3135B5X 


HHHH = 


S8b 


S8b 
S8b 
S8b 
S11 


TIP110 


TIP111 
TIP112 
TIP115 
TIP116 


wu UY 


=m S&S et et 


PMULI.4 148 RX 12 14B300YS 11 TIP117 
TIP120 
TIP121 
TIP122 
TIP125 


TIP126 


PMLL4 150 
PMLL415 1 
PMLL4153 
PML14446 
PMLL4448 


RXB12350Y $11 
RZ1214B35Y S11 
RZ21214B60W S11 
RZ1214B65Y S11 
RZ1214B125WS1 1 


SSB BBB 
vv U UU UU 


TIP127 
TIP130 
TIP131 
TIP132 
TIP135 


PMLL5225B R2Z1214B125YS11 

to R2Z1214B150YS11 
PMI.5267B RZ22833B45W S11 
PO44 RZ3135B15U S11 
PO44A RZ3135B15W S11 


SS SSBB 


TIP136 
TIP 137 


R23135B25U S11 
RZ3135B30W S11 


PPC5001T 
PQC5O001T 
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% 


| 
M 
p 


PTB23001X 
PTB23003X 
PTB23005X 


PTB3200 1X 
PTB32003X 
PTB32005X 
PTB42001X 
PTB42002X 


= series 


= Infrared devices 
= Microwave transistors 


sa SSB 8S 


BSS BSBB 


RZB12100Y 
RZ2B12350Y 


S11 TIP140 


S11 


R221214B300YS1 1 


S1L,5500 
SL5501 
SL5502R 
SL5504 
SL5504S 


= Low-frequency power transistors 
PhC = Photocouplers 
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58b 
S8b 
S8b 
S8b 
S8b 


R = Rectifier diodes 


TIP 141 
TIP145 


TIP146 
TIP 147 


TIP2955 
TIP3055 
IN821;A 


SD = Small-signal diodes 
Vrf = Voltage reference diodes 


ow UvUU'D 


<u dU DU 


A 


FET = Field-effect transistors 
= Photoconductive devices 
PhC = Photocouplers 

= Rectifier diodes 


Ph 


R 


type no. 


1N823;A 
1N825;A 
IN827;A 
IN829;A 
1N914 


1N9 16 

1N3879 
IN3880 
1N3881 
1IN3882 


1N3883 
IN3889 
1N3890 
1N389 1 
1N3892 


1N3893 
1N3909 
1N39 10 
1N3911 
1N3912 


1N3913 

1N400 1G 
1N4002G 
1N4003G 
1N4004G 


1N4005G 
1N4006G 
IN4007G 
1N4148 
1N4150 


1N4151 
1N4153 
1N4446 
1N4448 
1N4531 


1N4532 
1N5059 
IN5060 
1N5061 
1N5062 


book 


51 
S1 
S1 
SA 


S1 


S1 

S2a 
52a 
S2a 
S2a 


S2a 
$2a 
S2a 
S2a 
S2a 


S2a 
S2a 
S2a 


= Accessories 


section 


DwmADWAwA DZ 


maa wwe 


type no. 


1N5225B 
to 
1N5267B 
2N918 
2N929 


2N930 
2N 1613 
2N1711 
2N 1893 
2N2219 


2N2219A 
2N2222 
2N2222A 
2N229] 
2N2368 


2N2369 
2N2369A 
2N2483 
2N2484 
2N2904 


2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 


2N2907 
2N2907A 
2N3019 
2N3020 
2N3053 


2N3375 
2N3553 
2N3632 
2N3822 
2N3823 


2N3866 
2N3903 
2N3904 
2N3905 
2N3906 


book 


RFP = R.F. power transistors and modules 
= Small-signal diodes 
= Small-signal transistors 


SD 
Sm 


section 


type no. 


2N3924 
2N3926 
2N3927 
2N3966 
2N4030 


2N4031 
2N4032 
2N4033 
2N409 1 
2N4092 


2N4093 
2N4123 
2N4124 
2N4125 
2N4126 


2N4391 
2N4392 
2N4393 
2N4427 
2N4856 


2N4857 
2N4858 
2N4859 
2N4860 
2N4861 


2N5 400 
2N5401 
2N5415 
2N5416 
2N5550 


2N5551 
2N6659 
2N6660 
2N6661 
4N25 


AN25A 
AN26 
AN27 
4N28 
4N35 


WBT = Wideband transistors 


book 


S6 
56 
S6 
o5 
$3 


53 
$3 
33 
a2 
io] 


S5 
53 
53 
53 
53 


aie) 
$5 
So 
S6 


55 


“5 
So 
55 
55 
S5 


section 


RFP 
RFP 
RFP 
FET 
Sm 


Sm 
Sm 
Sm 
FET 
FET 


FET 
om 
Sm 
Sm 


Sm 


FET 


FET 


FET 
RFP 
FET 


FET 
FET 
FET 
FET 


FET 


Sm 
Sm 
Sm 
Sm 
Sm 


Sm 

FET 
FET 
FET 
Phc 


Phc 
Phc 
Phc 
Phc 
Phc 
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type no. book _— section 


4N36 
4N37 
4N38 
4N38A 
502CQF 


503CQF 
504CQL 
5 16CQF-B 
56201d 
562013 


56245 

56246 

56261a 

56264 

56295 S2a/b 


ol al oe 


56326 S4b 
56339 S4b 
56352 54b 
56353 S4b 
56354 S4b 


Yr PY YP Y 


56359b S2,4b 
56359c S2,4b 
56359d 52,4b 
56360a 5$2,4b 
56363 S2,4b 


SS Pe YP 


56364 52,4b 
56367 S2a/b 
56368b $2,4b 
56368c S2,4b 
56369 $2,4b 


Yd a ae a 


56378 S2,4b 
56379 52,4b 
56387a,b S4b 
56397 58b 


SPY Pb PS 


A = Accessories 
Ph = Photoconductive devices 


PhC = Photocouplers 
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Electronic components and materials 
for professional, industrial and consumer uses 
from the world-wide Philips Group of Companies 


Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541 - 7141 to 7747. 
Australia: PHILIPS INDUSTRIES LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 
Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H., UB Bauelemente, Triester Str. 64, A-1101 WIEN, Tel. (0222) 6291 11-0. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 525-61-11. 
Brazil: CONSTANTA-IBRAPE; (Active Devices): Av. Brigadeiro Faria Lima, 1735-SAO PAULO-SP, Tel. (011) 211-2600, 
(Passive Devices & Materials): Av. Francisco Monteiro, 702 - RIBEIRAO PIRES-SP, Tel. (011) 459-8211. 
Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. (416) 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. (02) 773816. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. (01) 2497624. 
Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN §, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. (90) 17271. 
France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. (01) 43388000. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4894 339/4894 911. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. (022) 493031 1/4930590. 
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fl., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA 12910, Tel. (021) 517995. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Elcoma Division, Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355. 
Italy: PHILIPS S.p.A., Div. Componenti Elcoma, Piazza IV Novembre 3, !-20124 MILANO, Tel. (02) 6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. (03) 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, 
Tel. (02) 794-5011. 
Malaysia: PHILIPS MALAYSIA SDN BHD, Elcoma Div., 345 Jalan Gelugor, 11700 PULAU PINANG, Tel. (04) 870044. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 7837 49. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. (09) 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. (02) 680200. 
Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel. (021) 7257 72. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. (014) 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. (02) 868951 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. (019) 683121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3592000. 
South Africa: S.A. PHILIPS (Pty) LTD., EDAC Div., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, 
Tel. (011) 402-4600/07. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. (03) 30163 12. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingévagen 50, S-11584 STOCKHOLM 27, Tel. (08) 7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. (01) 48822 11. 
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. (02) 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. (02) 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad., No. 78-80, 80090 Ayazpasa ISTANBUL, Tel. (01) 14359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. (01) 5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.!. 02876, Tel. (401) 762-9000. 
(Passive & Electromech. Dev.) MEPCO/CENTRALAB, INC., 2001 West Blue Heron Bivd, RIVIERA BEACH, Florida 33404, 
Tel. (305) 881-3200. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. (02) 985395. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 
For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnI 
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